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Abstract 
This thesis reports on an investigation into the 
ef¥ects on gender behaviour of assignin~ specific roles 
(Managt!r~ Tracker. Recorder. Communicator) to primary 
aged members oF a cooperative learning group in science. 
The study was: cat~ried out in a Year 4 and a Year 5 
classroom in a Perth primary school. Both classes used 
a six lesson programme on a physical science topic 
prepared by the researcher and taught by the classroom 
teacher. The target subjects were randomly chosen from 
students meeting certain criteria defined by the 
researcher. All other subjects were allocated to either 
single- or mixed-gender groups of four. The target group 
was observed and their behaviour and verbal interactions 
coded before and after the assignment of the specified 
roles. Data were collected during the third school term. 
1992. Data collected prior to, and subsequent to, the 
treatment were compared and correlated with data 
collected through pre- and post-programme whole class 
questionnaires, field notes and post-programme 
interviews of the target group and the participating 
teachers. Implications for small group teaching are 
discussed and suggestions for future research conclude 
this thesis. 
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CHAPTER ONE 
Introduction 
Background 
Poor retention rates of girls in upper secondary 
school physical science and a resulting lack oF female 
scientists in the work force have been matters of 
concern ior some years (Kelly, 1987). 
Many resea~~chers have attempted to isolate the 
factors involved in girls' negative attitudes to 
science. Recent research has focussed on the apparent 
emergence of differential behaviour by boys and girls in 
science at about Year 4/Year 5 level in primary school. 
Until about nine years of age, girls and boys show 
similar levels of curiosity and interest in science. but 
during the succeeding years girls appear to fall behind 
boys in both motivation and achievement (Erickson & 
Erickson. 1984). It appears that girls and boys exhibit 
most examples of differ&nces in behaviour when working 
in mixed-gender groups. and therefore this is the type 
of group chosen for investigation in this study (Rennie, 
Parker &. Hutchinson, 1984). 
This study uses cooperative learning groups 
developed by Johnson and Johnson (1975) and refined by 
Burns (1981). Johnson and Johnson recommend four 
elements of a cooperative learning group: 
1. Positive interdependence -all group members 
are required to interact to achieve the goals. 
2. Face-to-Pace interaction between students -
physical proximity aids cooperation. 
2 
3. Individual accountability for mastering assigned 
material. 
4. Instruction in appropriate interpersonal and 
small group skills - by the teacher initially. and later 
peer tu·t.ol'ing ~or reinforcement. 
The Gro~ps of Four model of small group cooperative 
learning (Burns, 1981) is based on thr~e rules for 
students to follow. These rules are: 
1. Each member of the group is responsible for his 
or her own work and behaviour. 
2. Each member of the group must be willing to help 
any other group member who asks for help. 
3. You may only asl< the teacher for help if' all 
Pour group members have the same question. 
During Groups of' Four sessions the teacher is a 
Pacilitator who circulates around the groups, observing 
the interactions and helping if the entire group has a 
question. The tea0her also summarizes the results for 
the whole class when the groups have finished exploring 
the problem (Burns, 1981). 
This model is used in the Science for Life and 
Livinff curriculum (Biological Sciences Curriculum 
Studies, 1989). 
Significance 
No previous published studies were found to have 
focussed on role designation and gender behaviour. 
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This thesis seeks to make a potential contribution to 
educational theory and practice in this field. It is 
postulated that using cooperative learning groups in 
which students are assigned specific roles (Manager, 
Tracker, Recorder. Communicator), behaviours more 
relevant to societal. personal and f'amily att-itudes and 
interactions may replace the differential behaviours 
attributed to gender. This may provide the teacher with 
a strategy to enhance gender equity in science lessons. 
Purpose 
The purpose of this study is to investigate the 
ef:Pects of assigning specific roles in cooperative 
learning groups in science on the gender behaviour of 
primary school students. 
Problem 
How does the assigning of specific roles to boys 
and girls in cooperative learning groups of ~our a~fect 
their gender behaviour in science lessons? 
Research Questions 
1. "Can any observed dif"ferences in the gender behaviour 
of girls and boys in science be modified by the 
assignment of' specific roles in mixed-gender groups?" 
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2. "Are there any differences in gender behaviour between 
Year 4 and Year 5 students?" 
3. "Do students in mixed-gender groups shaw granter 
changes in attitude to science than those in single-
gender croups?" 
Definition of Terms 
For the purposes of this study the following terms 
will be defined thus:-
Cooperative Learning Group: A group of students working 
on a common activity towards a common goal. 
Roles: Assigned in accordance with those from the 
eXPerimental edition of Science for Life and Living 
(Biological Sciences Curriculum Studies, 1989). 
(see Appendix 1). 
Gender behaviour: stated behaviours associated with 
science activity which are more common in one gender 
than the other. 
Mixed-gender group: A group comprising two boys and 
two girls. 
Single-gender group: A group comprising four boys or 
four girls. 
Target group: The mixed-gender group randomly chosen 
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for in depth observation and coding of the stated gender 
behaviours. 
Organization oft the Thesis 
This thes.is· reviews the literature in the two 
areas of gender issues in science and cooperative gronp 
lea~ning then discusses the method of investigation for 
the study. Following the description of the data 
collection are the results and discussion. Conclusions 
are drawn from these results and implications for 
teachers and areas o~ further research are suggested. 
References and appendices complete this proposal. 
CHAPTER. TWO 
Literature Review 
The purpose of this chapter is to review literature 
in the two areas of gender issues in science and 
cooperative group learning. The review will identif} 
behaviours in science attributed to gender and the 
element.s of' cooperative group learning which can impact 
on these behaviours. 
This chapter initially discusses the general gender 
issues identified in science, then describes specific 
behaviour exhibited by girls, boys and teachers which 
has been observed and reported by researchers as 
impacting on science learning. 
Literature on cooperative learning groups is reviewed in 
the light of cognitive and affective advantages over 
traditional teaching methods, and some of' the methods of 
grouping are discussed. 
General __ ~ender Issues in Science 
The differential involvement of girls and boys in 
science has been attributed to various causes. Genetic 
and biological differences have been Pound by Gray 
(1981) and \'Iaber (1976), while Harding (1986), Kelly 
(1987) and 11hyte (1988) attribute observed and measured 
differences to sociological and cultural influences of a 
western patriarchal society. Other researchers (Fennema 
& Peterson, 1987; Good & Brophy, 1991; Tobin & Garnett, 
1987) consider the differences reflective of teacher 
strategies and behaviour. Erickson and Erickson (1984) 
describe differences in the understanding of science 
knowledge and the application of that knowledge to the 
physical .sciences. However, Parker and Offer, in their 
1~86 analysis of t9estern Australian results for 
Achievement Certificate Science over a fourteen year 
period, found differences vanished when the number and 
the nai;.ure of science courses t~ken previously we:oe 
contnolled for; boys and girls showed equal achievement 
levels when background experience was equal. 
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Kelly (1982, 1987) and Kahle (1987) have 
extensively documented the masculine image of' science 
and find that the abstract# analytical. objective 
attitudes traditionally valued by scientists discourage 
the pa~ticipation of girls. Curricula are largely based 
on boys• interests and textbook illustrations depict 
mainly men. The notion that science is about things and 
not people rejects female socialization attitudes of 
nurturing and concern for others and increases the 
"apparent remoteness of science from girls' everyday 
concerns" (Keily, 1982, p.497). 
Kahle (1987) reports that of 185 Year 10 students 
from four Perth secondary schools asked to 
"Draw-A-Scientist", only two depicted women. This 
8 
stereotypic male image matches results found in other 
countries (Chambers, 1983 - Canada; Kahle, 1~86 - United 
States of America: Rennie, 1986 - Australia; 
Weinrich-Haste, 1981 -United Kingdom). 
Projects such as the action research Girls In 
Science and Technology initiated in mixed comprehensive 
schools in the north of England, have focussed on 
providing female role models for girls in an attempt to 
improve attitudes to science (Whyte, 1984). 
Behaviour of Girls 
Rennie et al, (1984) report that in mixed-gender 
groups during a Year 5 physical science activity, girls 
spent nearly 25% less time manipulating equipment than 
boys. Girls also spent up to four times as long 
watching and listening as boys. In many group 
situations, girls had a peripheral role as note takers 
and onlookers, recording the results and wat,ching as 
boys manipulated the equipment and did the experiment. 
When o¥~-task in science lessons. girls were 
generallY more likely to passively tune out. withdraw or 
engage in social activities, while male students who had 
tinished the assigned tasks were more disruptive and 
theit• off-task behaviour often involved misuse of the 
equipment (Tobin & Garnett. 198?). 
Cognitive Learning Styl~s of Girls 
Recent research points to girls and boys using 
different learning patterns and styles (Harding; 1986; 
Ormerod & Duckworth, 1975; Tobin & Garnett, 1987). 
Harding (1988), speaking to Curriculum Consultants 
in Melbourne, said "Research indicates that girls in 
general tackle a new problem by putting themselves in 
the cent;oe of the problem to examine all facets of it, 
and how the facets interact. Boys are more likely to 
look at a problem from the outside." Whyte ( 1986) 
found that boys approached laboratopy tasks \'lith "trial 
and error" methods, while girls tended to discuss the 
task, follow rules and set up the apparatus accurately 
the f'i rst time. 
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Or•merod and Duckworth ( 1975) believe that girls 
usually process information by memorizing or rote 
learning dit'ficult material while boys prefer to 
understand the underlying principles. Tobin and Garnett 
(1987) believe these cognitive differences are primarily 
due to educational de:Piciencies which in turn lead to 
attitudinal changes. Researchers have :Pound that 
"competition does not facilitate girls' learning" 
(Fennema, 1987. p.121), and the more competitive the 
classroom, the less girls learn (Good &. Brophy. 1991; 
Johnson, Johnson & Holubec, 1990). 
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Range of Experiences for Girls 
Girls lack background knowledge of .many science 
concepts. and have had less experience engaging in 
"tinkering activities" such as using a saw. mending toys 
and playing with Meccano (Whyte. 1984). This lack of 
experience may contribute to the differences in 
visuo-spatial competence sometimes cited as a reason for 
girls~ poorer performance on some physical science 
activities. 
Kahle and Lakes (1983, p.l34) analysed 1976-77 
National Assessment of Educational Progress (NAEP) 
responses to attitude to science items drawn from 9, 13 
and 17 year old students and found that 
Females reported far fewer "hands-on" activities 
with magnets, mirrors. electricity, heat, solar 
energy and erosion. Girls reported having 
significantly more eXPeriences than males with 
only three materials: living plants. sound and 
human behavior. 
They also reported less female involvement in all 
extra-curricula science activities such as watching 
science shows on television, working with science 
projects or hobbies, reading science books. magazines or 
newspaper articles. This may add to an overall 
deficiency of science experiences for girls, which in 
turn may contribute to negative attitudes toward 
11 
science. The resulting unfamiliarity with science 
equipment, and hesitancy and timidity in using it, may 
mean that girls avoid experiments and may " ... end up 
having fewer opportunities to develop practical and 
technical skills, increasing their disadvantage in this 
respect compared with boys" (Whyte, 1964, p. 84). 
Behaviour of Boys 
Boys "hog resources", allowing girls less 
opportunity to manipulate the equipment and resulting in 
the science experience being somewhat vicarious for them 
(Tobin, Kahle & Fraser. 1990). Other researchers have 
reported similar behaviour (Kahle & Lakes, 1983; Kelly, 
1982, 1987: Whyte, 1984, 1986). 
A gender difference has been reported i'il 
"calling out" behaviour. Sadker and Sadker ( 1985) 
described the results of a three year study oP fourth-, 
sixth- and eighth-grade American classrooms, and 
noted that boys were almost eight times as likely as 
girls to call out. lqhyte (1984, p.85) also found "The 
boys were falling over themselves to give the 
answer ... ". Tobin and Garnett (1987) characterise these 
behaviours as consistent with the interpretation that 
boys are more inclined than girls to take risks in 
science tasks. 
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Cosnitive Learning Styles of Boys 
ICelly ( 1982) postulates that boys believe science 
is a male domain. and this affects their classroom 
behaviour, increasing their dominance. Their physical 
dominance of the classroom environment also appears to 
alid to the perception "that boys were more able in 
science and their higher ability allowed the work to be 
c'Jmpleted and for all in the group to learn." (Tobin & 
Garnett, 1987, p.99). 
Boys preferred to learn through discovery methods 
and by spatial and quantitative means (Ormerod & 
Duckworth, 1975). 
Teacher Behaviour 
Teacher behaviour can also impact on girls• 
learning in science lessons. Many researchers have 
focussed on teacher-student interaction (Galton. Simon 
& Croll, 1980; Good & Brophy, 1991; Tobin et al, 1990), 
finding differential expectations for science 
achievement which often reflect the societal view that 
girls cannot do well in science or mathematics. 
There is disagreement between researchers over the 
amount of teacher attention received by boys and girls. 
Galton, Simon and Croll (1960), Kelly (1967) and Whyte 
(1964) show significant differences* with teachers 
giving boys more attention, directing more questions to 
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them, accepting more responsas, and giving more 
elabol~ative :feedback. Clarke and Dart ( 1987) and Dillon 
(1882) found teacher attention and interaction fairly 
evenly distributed between the sexes. Tobin and Gar·nett 
(1987), analysing observations of 200 science lessons in 
a Private and a Public coeducational high school in 
Perth, found that even when girls outnumbered boys in 
the class, the boys answered 70% of the questions. In 
later works, Tobin identifies what he calls "target 
students" who are responsible for most of the teacher-
student interaction. In science classes these students 
are generally high-achieving males (Tobin et al, 1990). 
Tobin and Garnett (1987, p.96) also noted that 
teachers often ask higher cognitive level questions of 
boys, and consequently boys were involved in responding 
to questions "intended to stimulate thinking or to 
elicit responses that would provide a bridge to a new 
area of content". Student initiated questions tend to 
coma from males, and if girls ask questions, they tend 
to be procedural or social. In addition, teachel's more 
often provide boys with instructions to help complete a 
project, but show girls how to do it, or do it for them. 
The type of praise the teacher gives can lead to 
the phenomenon of "learned helplessness" in girls by 
altering their locus of control (Kelly, 1982; Sadker & 
Sadker, 1SB6). According to KellY (1987), girls are 
generally praised for behaviour. obeying rules and 
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compliance and criticised for intellectual inadequacy. 
Boys receive praise for academic excellence and 
intellectunl qualities and criticism for poor behaviour 
or disruptiveness. Boys are more often told their lack 
of succe~s is due to lack of effort. while girls are 
told theY lack the skill (Tobin, 1967). 
Cooperative Learning Groups in Science 
Cooperative learning groups are small groups in 
which all members are working together to attain a 
joint goal. They have been recommended as an 
alternative t,o the traditional competitive classroom for 
some years (Johnson et al, 1990, p. 31). The authors 
feel that cooperative learning is indicated: 
Whenever the learning goals are highly 
important, mastery and retention is 
important, the task is complex or 
conceptual, problem solving is desired, 
divergent thinking or creativity is 
desired, quality of performance is expected, 
and higher level reasoning strategies and 
critical thinking are needed. 
In a meta-analysis by Good and Brophy (1991), 
28 of 41 studies conducted in regular classrooms 
showed significantly greater learning in classes using 
cooperative methods, and only one found greater learning 
15 
in a control group. 
As the use of cooperative learning has increased, 
different models (for example~ Jigsaw I & II; 'l'eams~ 
Games, Tournament; Student Team Learning; Student Teams 
Achievement Divisions/ have been trialled. All focus on 
the process of reaching a result. They promote more 
positive attitudes towards the subject area in which 
they are used (Johnson et al, 1990). This has 
important implications for teaching. for example, in 
influencing choice of secondary science subjects which 
may lead to science and mathematics oriented careers. 
The value of cooperative learning is that it models 
attitudes and interactions which are important in 
society, and teaches skills which are relevant to 
students' lives, family and personal relationships 
(Biological Sciences Curriculum Studies, 1989). 
Cognitive Advantages 
Small groups allow students to interact with each 
other and learn from their peers. "Compared with 
interactions with adults, interactions with peers tend 
to be more frequent, intense and varied throughout 
childhood and adolescence" (Johnson et aL 1990, p. 21). 
By using group members as the first level of help, 
students come to rely less on the ·t.eacher as the only 
source of knowledge and the validator of their thinking, 
and begin to become actively involved and take 
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responsibility for their own lem~ning. Individuals are 
involved in "the exploration part of the learning 
process", and the teacher's role is to help them to 
understand the results of that exploration (Burns. 1981, 
p. 51). 
Good and Brophy (1991), Johnson et al (1990) 
and Lewis (1988), found that students often use higher 
order thinking skills in cooperative learning groups. 
Concept development, problem solving and synthesis are 
enhanced. Pupils in Grade 5 classes produced superior 
answers to questions rec-- ·Ping original contribu·t.ions 
(Sharan. 1966). Davie' "" (1990. p. 5) says that 
"Students in groups can often handle challenging 
situations that are well beyond the capabilities of 
individuals at that developmental stage". 
Transfer of skills is facilitated. as are 
discussion and creativity. Others• ideas are more 
acceptable because of exposure to other perspectives 
which may be different from their own. 
Pace of instruction is considered important for 
achievement. In cooperative learning groups children 
are able to set their own pace and are free to control 
their own cognitive strategies to a greater extent than 
in traditional whole class activities. (Barnes & Todd, 
1961). 
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Affective Advantages 
Piaget saw social interaction as one of the 
essential ingredients for learning (Woolfolk, 1987). 
Cooperative learning groups maximise interaction among 
students and therefore have major advantages over 
traaitional whole class methods in this area (Good & 
Brophy, 1991: Johnson & Johnson, 1975). Galton et al, 
(1960) conclude from their studies of students in the 
United Kingdom that participation in cooperative 
learning eXPeriences lead to significant increases in 
self-esteem and self-confidence. Johnson et al (1990) 
measured lower levels of anxiety in cooperative learning 
group members in American schools and support Galton's 
findings. 
If the teacher structures the goals of learning so 
that students are concerned with the performance of 
other group members as well as their own performance. 
positive interdependence among group members may result 
(Johnson et al. 1990). 
As all members of the group must have the same 
request for information (Burns. 1981). teacher 
management problems may ba alleviated by teacher 
interaction with seven or eight groups instead of thirty 
two individuals. 
t·totivation may be enhanced because children are 
allowed to talk and move around. Consequently they 
spend more time on task (Good & Brophy, 1991). 
Students need to understand the rules associated 
with small group cooperative learning and learn t~ 
interact constructively with other members of their 
group. They need to be taught how to work. cooperate 
and communicate effectively and develop interpersonal 
and small group skills (Johnson et al, 1990). 
Methods of Grouping 
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There is controversy regarding the optimal method of 
grouping students for cooperative learning. Lockheed and 
Harris (1984) examined 64 data sets, 45 of which showed 
greater male activity, influence or leadership in 
mixed-gender groups. They postulate the sex segregation 
which occurs during elementary years may not be the 
harmless developmental stage P'l'3Viously thought, but may 
be communicating a "normative acceptance of sex 
segregation and its consequences" (p.278). Galton et 
al. (1980) measured the interactions of 489 primary 
students and found those of the same gender interacted 
more than twice as often as with the apposite gender in 
mixed-gende~ groups. 
Webb (!984) investigated 77 Year 7 and Year 8 
students in two mathematics classes taught by the same 
teacher and found higher male achievement in mixed-
gender groups of equal ability where numbers of girls 
and boys were the same. She speculated that these 
differences were a consequence of the students being 
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able to obtain explanations and information when they 
requested it. Girls were less successful than boys in 
obtaining help when they needed it, and this impeded 
their learning. She also noted that in groups where the 
number of boys was greater than the number of girls. the 
girl was ignored and the boys achieved higher results. 
while in groups where the number of boys was less than 
the number of girls. most interactions were directed to 
the boy and he again evidenced higher achievement. 
According to Rennie et al (1984) the pattern of 
time spent by boys on each activity is the same in 
~ither single- or mixed-gender groups, and is in turn. 
matched by single-gender girls• groups. However, in 
mixed-gender groups the girls are far more passive. 
spending more than four times as long watching and 
listening as the boys. These studies point to the 
widest degree of differences in the behaviour of boys 
and girls in mixed-gender grouping. This was 
therefore chosen as the target grouping in this study. 
Good and Brophy (1991) report groups using all high 
or all low ability students are likewise unsuccessful. 
In mixed ability groups the high ability atudents tend 
to control a majority of the interactions. This studY 
attempted to lessen the effect of high- and low-ability 
students by excluding them from the target group (see 
Figure 2). 
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Little published research was found on the e¥¥ects 
of role allocation on group dynamics. Biological 
Sciences Curriculum Studies (1989) recommended specific 
roles in cooperative learning groups to enhance 
affective growth. Goad and others (1990) focussed on 
cognitive rather than affective advantages of the 
strategy, and saw the value of assigning roles as 
artificial with highly questionable benefits. This study 
attempted to further investigate these diametrically 
opposed views. 
§ummary of the Chapter 
The preceding review of the literature shows some 
of the differences in science behaviour attributed to 
gender. Such behaviours as reading~ notetaking and 
recording. manipulating the equipment. watching and 
listening. off task behaviour. "calling out" behaviour. 
responding to questions and peer/teacher interactions 
have been reported as showing different patterns in boys 
and girls. 
The literature reviewed in this chapter also shows 
some cognitive and affective advantages of cooperative 
learning groups over more traditional methods. Tne type 
of grouping chosen f'or this study is described with 
reft'trenoe to the literature reviewed. 
CHAPTER THREE 
Methodology 
As the review of the literature indicated. the 
dynamics of small groups was considered a significant 
aspect o~ cooperative learning. Accordingly, this study 
focussed on one feature of group dynamics. namely role 
allocation. and investigated its influence on some of 
the differences in the behaviour of boys and girls which 
have been attributed in the literature to gender. 
Research Design 
A case study of a target group during science 
lessons was conducted. Cohen and Manion (1980, p.99) 
define a case study as an observation of: 
the characteristics of an individual unit -
a child, a clique, a class, a school or a 
community [to] analyse intensively the multi-
farious phenomena that constitute the life 
cycle of the unit with a view to establishing 
generalizations about the wider population 
to which the unit belongs. 
Six lessons were taught by the classroom teachers 
of a Year 4 and a Year 5 class from a gender-neutral 
programme prepared by the researcher. The programme was 
• 
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designed to use cooperative learning groups of four 
students. including role allocation, as outlined in the 
Science for Life and Living curriculum (Biological 
Sciences Curriculum Studies, 1989). The investigations 
focussed on a physical science topic, Wheels and Cogs. 
Fisure 1· Design of the study 
Lesson 1 
01 
03 
Lesson 3 
X 
X 
Lesson 8 
02 Year 4 target group 
04 Year 5 target group 
In Figure 1, 01 and 03 represent baseline 
observational data collected in Lesson 1. Roles were 
then allocated in Lesson 3 (X). 02 and 04 are 
observational data collected in Lesson 6 after the role 
allocation. The data were then processed to determine 
any differences in behaviour of the students in the 
target group before and after the role allocation (X). 
Erickson and Erickson (1984) asserted that gender 
differences began to emerge at about nine years of age. 
A Year 4 (mean age 8 years 7 months) and a Year 5 (mean 
age 9 years 8 months) class were chosen to test this 
assertion. The design of the research study allowed 
inter- as well as intra-class comparisons. 
Sample 
The subjects for this study were drawn from two 
middle primary classes at the same school in Perth. 
The Year 4 class comprised 26 students, the Year 5 
class, 28. The students were assigned to a single- or 
mixed-gender group of four by the researcher and the 
teacher. 
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The mixed-gender groups comprised two boys and two 
girls who met criteria designed to minimise confounding 
variables. The target group therefore did not contain 
newly arrived migrant children because of the possible 
language difficulties and cultural influences; very high 
or very low achieving students who may be deferred to. 
or isolated (Tobin et al, 1990); or children with 
extreme personal attributes such as shyness or 
assertiveness. (Tayler. personal communication. 24th 
June, 1992). These criteria were applied to minimise 
the differences between students. grouping together 
"typical" students whose behaviour would be indicative 
of the treatment and not unduly confounded by extraneous 
factors. 
All children who met the criteria were randomly 
assigned to one of three mixed-gender groups, and from 
these three groups one group was randomly chosen to be 
the target group (see Figure 2). All other children 
were assigned to a single-gender group of four. based 
partly on their choice of partners compiled by the 
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researcher into a class sociogram (see Data Collection 
Procedures, p.31 for further details of this grouping, 
and see also Appendix 2 for the Class Sociograms). 
Figure 2. Choosing the target group in each class 
Class 
Target Individuals 
Groups 
0 0 0 0 
X 0 0 0 0 X X 0 X X X 
0 X X 0 X 0 X X 0 0 
X 0 0 X X 0 0 0 
Apply criteria 
O:!XOOO 
X 0 X X X 0 
Randomly assign to 
mixed-gender groups 
X X 0 0 
X X 0 0 
X X 0 0 
Randomly choose target 
group 
X X 0 0 
All other students 
assigned to single-
gender groups 
X X 0 0 X X X X 
(l 0 0 0 X X 0 0 X X X X 
X X 0 0 
KEY : 0 and X denote girls and boys. 
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The presence of both single- and mixed-gender 
groups in each class enabled a comparison of changes in 
attitude to science as a function of group composition 
(see Research Question 3). This method of grouping 
necesBarilY placed all students with the idiosyncratic 
qualities outlined above in the single-gender groups. 
The groups remained constant over the six lessons. 
The teachers whC'\ taught the two classes were 
similar in a number of ways. ~7hile Galton et al (1980) 
found some evidence that the sex of the teacher might be 
a factor in determining the attitudes of girl pupils to 
science, Hacker (1986, p.69) disputed these results and 
found the "presence of a male teacher had no adverse 
effects on either the frequencies or the quality of 
girls" interactions in science classrooms." Therefore 
the teachers chosen for this study were male, but were 
closely matched on other parameters to counteract any 
possible effects. Both teachers were four-year 
trained with a degree of Bachelor o~ Education with a 
science background, and comparable teaching experienc~. 
They have both used group work in other subjects 
(reading and mathematics), but not in science with the 
classes they currently teach. Both claimed to use 
gender neutral teaching strategies as outlined in the 
Ministry of Education Social Justice policy. 
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Teaching Programme 
Kahle (1987) and Kelly (1987) found highest levels 
of female disinterest in physical science. It could 
therefore be expected that in a physical science topict 
gi~ls would exhibit high levels of watching behaviour, 
one of the traits attributed to gender in the literature 
(see page 20). This field was therefore chosen 83 the 
basis for the programme. It was expected that any 
modification of behaviour due to role allocation would 
be maximised. 
The researcher met with the classroom teachers 
prior to the commencement of the study in order to 
determine a suitable physical science topic. Wheels and 
Cogs was mutually acceptable because: 
year. 
i. it formed part of the Year 5 science syllabus. 
ii. it had not been taught during the current 
iii. suitable equipment was available on loan from 
Edith Cowan University. and 
iv. lack of appropriate resources at the school 
and district level would minimise the chance o! 
succeeding teachers of these classes exploring this 
topic in depth. 
The researcher examined syllabus content for the 
concept areas to be taught. and consulted other science 
curricula to design materials-centred. inquiry-based 
activities in line with w.A. Ministry of Education 
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perspectives. Gender-neutral strategies were identified 
¥rom the literature and incorporated wherever possible. 
Data Collection Instruments 
Behaviour identified in the literature as 
attributable to gender was reviewed in Chapter Two. Of 
the listed behaviours, several wei'e deemed to be 
measurable in small group situations. The following 
instruments were chosen as most appropriate. 
1. Behaviour Instrument 
A behaviour instrument was developed to code 
the behaviour of the target group. This Behaviour 
Instrument used an adaptation of the categories of the 
Group Work Activity Schedule (Rennie et al, 1984). The 
categories were: 
Reading/Writing - unchanged 
Watching/Listening - unchanged 
Manipulating Equipment - unchanged 
Planning/Discussing - changed to Verbal Interactions 
Other On Task - deleted. 
Otf Task - unchanged 
Out ol Role - this added category was developed to code 
a student exhibiting non role-appropriate behaviours in 
Lessons 3 and 6. Role appropriate behaviour was 
expected to be independent of gender. (See Appendix 1 
lor ~he Specilic Roles and their designated appropriate 
behavioup, and see also Appendjx 3 for the Behaviour 
Instrument). 
28 
Trials were conducted by the researcher using the 
original instrument to code Year 4 mathematics group work 
lessons. During the first trial it became obvious that 
some of the categories on the original instrument needed 
to be changed for this study. Accordingly. the 
Planning/Discussing category was broadened to include 
all talk regardless of purpose, and renamed the Verbal 
Interactions category. The Other On-task category was 
deleted. A new Out of Role category was developed to 
code non role-appropriate behaviour. 
The original instrument used a time interval of 90 
seconds, at which time the class was observed and 
behaviours in all groups coded. Trials conducted by the 
resAarcher u~ir~ this instrument indicated 30 second 
intervals were more appropriate when study was focussed 
on only one target group in each classroom. Additional 
data were obtained by script taping verbal interactions 
to supplement the audio recordings during the interval. 
The amended Behaviour Instrument was successfullY 
trialled in a further Year 4 mathematics lesson. 
The Rennie et al (1984) instrument was chosen 
because it measures both the nature and the extent of 
each target student • s participation. 
Elements of the Rennie et al (1884) instrument 
being used in this study have both internal and external 
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validity and reliability. It was developed for a 1984 
field study of 18 Perth Year 5 classrooms. and was 
extensively trialled before use. For this study it was 
used in similar year levels in the same geographic area. 
2. Verbal Instrument 
The verbal exchanges between the members of the 
target group were tape recorded, transcribed and coded 
using the MAKITAB Small Group Learning Interaction 
Analysis developed in 1991 at Edith Cowan University. 
Perth. by King, Barry, Maloney and Tayler (see Appendix 
4). Teacher interaction with the target group was 
coded, but teacher/whole class interacL.ions omitted from 
the transcripts since they were not Pelevant to the study. 
For the purposes of recording. each student in each 
group was assigned an identification number. Numbers 
were clustered to delineate between girls (numbers 1 and 
2) and boys (numbers 5 and 6) as outlined in the draft 
manual for the MAKI'fAB system. 
The coded verbal interactions were then analysed 
using the computer programme, SAS Statistics, to 
identify frequencies in interactions and significant 
patterns. MAKITAB has been trialled in Perth and at 
Missouri in the United States of America. and is 
currently being prepared for publication. 
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3. Questionnaires 
Initial and Final Questionnaires were given be~ore 
and after the programme to all students. The 
Questionnaires used a modified Likert-type response 
form.!A.t (see Appendix 5). To visually enhance 
understanding. the response categories were matched with 
a series of circles of increasing diameter. as used 
successfully by Rennie et al (1964). The content of the 
items in this scale related to attitudes to science, 
attitudes to group work. and gender behaviour. The 
Final Questionnaire also probed previous knowledge of 
the topic. The nine questions of the Initial 
Questionnaire were matched with the twelve questions of 
the Final Questionnaire in each category of interest. 
The Questionnaires were subjected to face validity 
by expert review by several teachers at the 
participating school. and a draft version was 
administered to a composite class of Year 4/Year 5 
children not directly involved in the study. No 
difficulties were found with the content or the response 
format, but one question was amended slightly to enhance 
clarity. The language was judged to be appropriate for 
the age of the children involved. 
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4. Interviews 
Post-programme Interviews were held with the 
teachers involved in the study to determine their 
perceptions of any differences in the stated gender 
behaviours before and after the assignment of roles. 
Following analysis of' the Initial and Final 
Questionnaires of the target students and overall 
patterns identified f'rom the Behaviour Instrument and 
field notes, the target students were individually 
interviewed usir.•g a semi-structured form"\t outlined by 
1\furphy ( 1980) (see Appendix 6) • Discrepancies between 
the Initial and Final Questionnaires were probed. and 
further insights sought. The students' responses were 
tape recorded and transcribed. The Interviews served 
to trhmgulate data by clarifying and enhancing 
observations by the researcher (Jick. 1979). 
Data Collection Procedures 
Pre Study Organisation 
A Programme was developed by the l"esearcher on 
the physical science topic of Wheels and Cogs. It was 
shown to the teachers and their comments invited. The 
Programme included full lesson plans with detailed steps 
for the ·teacher to follow. background information on the 
concepts to be taught in each lesson. student worksheets 
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with answer sheets for the teacher, teaching aids, 
charts and equipment. Both teachers agreed the lesson 
formats appeared to be amenable to group work; gender 
neutral; and appropriate to the year levels concerned. 
The teachers used the same programme to maintain 
consistency in both content and method and to reduce the 
number of operational variables in the study. 
The teachers were also provided with information on 
the Burns• (1981) Groups of Four model of cooperative 
learning and the Biological Science Curriculum Studies 
{1989) role behaviours expected (Appendix 1). Through 
these strategies, context variables relating to subject 
matter, instructional objectives and teaching methods, 
as well as general variables related to the level of 
teacher background information and experience with the 
topic, were incorporated into the research design. 
The Behaviour Instrument was trialled, as noted 
previously, by the researcher during Year 4 mathematics 
group work lessons, and subsequently adapted. The 
trials were conducted with the dual purpose of 
familiarising the students with the presence of an 
observer. and allowing the researcher to practise with 
the Behaviour Instrument in ordar to identify strengths 
and weaknesses inherent in its use. 
Later analysis of the tape recordings of these 
lessons showed verY little interaction with the 
researcher. and minimal curiositY about the equipment 
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(tape recorder, microphone, etc.). 
Before the programme began, the students in each 
class were invited to indicate the names of three classmates 
they woulC like to work with during the term~s science 
lessons. On the ~asis of these lists, Class Sociograms 
were constructed (Barry & King, 1988). These Sociograms 
a~e included (see Appendix 2). 
After the target. groups were chosen (see Figure 2) 
the rest of the students were assigned to a single-
gender group of four based partly on their choices for 
the Sociogram. Over half the class, 15 of 28 children. 
were placed in a group with one or more of their choices 
at the Year 5 level. and 13 of 26 at the Year 4 level. 
Data Collection during the Study 
The Initial Questionnaire was administered to the 
whole class at the commencement of the programme. The 
students were then grouped for science lessons as 
previously described (Figure 2). 
At this point~ due to circumstances beyond the 
researcher"s control, the timelines of data collection 
were altered. The Year 5 class undertook the six week 
programme in a three week time frame, with two lessons 
per week on successive days. The Year 4 class delayed 
the onset of the progra~me bY one week, but followed the 
programme format of one lesson per week for six lessons. 
Lesson 1 was coded using the Behaviour Instrument 
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to categorise each target student's behaviour, and tape 
recorded for later coding and analysis using MAKITAB as 
planned. This provided the baseline data for the 
research. Field notes were also recorded at the 
conclusion of the lesson to triangulate and further 
clarify data collected. 
At the beginning of Lesson 3 students were assigned 
roles in each group. Traditional gender behaviour as 
identified in the literature would lead to expectations 
that the boys would manipulate the equipment and do the 
experiment while the girls recorded the information and 
communicated the results. Roles were assigned across 
these gender expectations, so that the girls were 
allocated the non-traditional roles of Manager and 
Tracker; the boys, Recorder and Communicator. 
The verbal and behavioural interactions were then 
tape recorded and coded with the Behaviour Instrument 
as before. Again. field notes were recorded at. the 
completion of the lesson. 
Lesson 6 was coded in the same manner. and again, 
field notes were recorded. 
In addition to the extensive observational data 
collected during Lessons 1. 3 and s. Lessons a. 4 and 5 
were partially coded using the Behaviour Instrument. and 
intermittently tape recorded. While these data were 
incomplete and therefore not included in the results, 
they were also examined and compared with the detailed data. 
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Figure 3. Plan of the Research Programme 
July 
August-
Sept 
Sept 
Stage 
Trial of Questionnaire 
Trial of Behaviour 
Instrument 
Measuring Inst~ument 
Questionnaire 
Behaviour Instrum~nt 
Measurement of children•s Initial Questionnaire 
attitudes 
Selection of research 
sample 
Instruction phase using 
Wheels and Cogs programme 
Measureroent of children• s 
attitudes 
Measurement of teacher's 
perceptions 
Measurement of cognitive 
outcomes 
Sociogram. 
Behaviour Instrument 
Verbal Instrument 
Classroom observation 
Final Questionnaire 
Interview 
Interview 
Assessment test 
At the request of one of the participating teachers, 
an Assessment Test was devised to conclude the unit. 
Both classes subsequently completed the Assessment Test, 
which was administered to the wholo class during Lesson 
?. The Final Questionnaire was also held over until 
this time. 
Research ConsistencY 
Research consistency was sought by: 
1. Modified random selection of target students. 
2. Trialling of the Behaviour Instrument and the 
Questionnaire with a group o~ students at the same age 
as the target population prior to its use in the field. 
3. The researcher coding all behaviours exhibited in 
the lessons. 
4. The researcher conducting all interviews. 
5. Audio taping all lessons and interviews. 
36 
e. Joint coding of the lesson transcripts by the authors 
of the MAKITAB Verbal Instrument in collaboration with 
the researcher~ ensuring context accuracy. 
1. Teachers using matching behaviours and strategies in 
their teaching, and their treatment of the programme 
being approximatelY equiva:Lent. 
Assumptiom1 of the Study 
The following assumptions applied to the research: 
1. The researcher assumed the students in Year 4 and 
Year 5 had similar educational and social backgrounds. 
oognisant of the one yea~ age diffe~ence. 
2. The range of academic abilities in eaoh class was 
similar. 
3. The concepts chosen were new to the students and 
neither class had previous background experience. other 
than normal everyday experience, of the topic "Wheels 
and Cogs". 
4. The participating teachers followed the programme 
closely to ensure consistency between classes. 
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5. Within the parameters of the study, the students were 
assigned randomly to their groups. 
s. The Questionnaire and Interview environments were 
non-threatening to the students. 
Limitations of the Study 
The following limitations applied to the research: 
1. The literature and previous research showed that the 
teachers required familiarity with group processes for 
effective small group cooperative learning. The tw~ 
teachers who were chosen to participate in this studY 
both had experience in using small group work. Their 
experience in using the particular approach outlined in 
the Science for Life and Living programme (Biological 
Sciences Curriculum Studies. 1989) was. however, limited. 
2. While the observational data is extensive, the small 
size of the sample hampers generalizability when 
applying the findings of the study to a wider 
population. This problem is escalated by the £act that 
the sample was not determined. in a random manner. 
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~. The "Hawthorn Et'f'ect" may have had some bearing on 
the results of this study. The Hawthorn Effect 
describes any situation "in which subjects• behaviour is 
affected not by the treatment per se. but by their 
knowledge of participation in a study" (Gay, 1987, 
p.275). The students in this study were not told the 
reason for the research, but believed the researcher was 
evaluating a new programme. This explanation was 
considered necessary to explain the group work, the 
roles allocated and the presence of the researcher. 
Ethical Considerations 
The following methods were undertaken to maintain 
the confidentiality of all participants in the study: 
1. The school involved was identified by code letters 
and numbers in all written data. 
2. The teachers involved were iclenti:flied only as "the 
teacher of Year 4" or "the teacher of Year 5". 
3. Although students 1 first names were used during the 
Interview, and appear in the transcripts of the audio 
tapes, a code was used to designate students in all 
written work. The target students were identified as 
Student !, Student 2. Student 5 or Student 6 
(abbreviated to 51, 52, 55 and SS), or by their role 
designation (Manager, Tracker. Recorder or 
Communicator). The clustering of the code identifies 
their gender. 
Summary of the Chapter 
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This chapter described the methods used to collect 
data for this study. A description of the method of 
choosing the sample is followed by an outline of the 
teaching programme devised. Measurement instruments are 
described, and their use is explained in sequential time 
plans of the data collection. Assumptions, limitations 
and ethical considerations of the study conclude this 
chapter. 
CHAPTER FOUR 
Results and Discussion 
Overview 
The results and discussion for this study have been 
combined to give a clearer picture of the patterns and 
trends of gender behaviour exhibited bY the students. 
The results f'I•om both the Behaviour Instrument and 
the Verbal Instrument have been combined with supporting 
data from the Questionnaires* Int.erviews and Field 
Notes, and examples from the transcripts of the audio 
tape of the lessons. Convergence of results from this 
multi-method approach gives confidence in the results. 
For this study the students in the target groups 
were allocated code numbers to preserve anonymity. The 
numbers were clustered to delineate between boys and 
girls. In both target groups 51 and 52 are girls and 55 
and 56 are boys. 
Research Question 1 
"Can any observed differences in gender behaviour 
by boys and girls in science be modified bY the 
assignment of speci:Pic roles in mixed-gender groups?" 
This q"....estion invited three subsidiary quest. ions. 
each of which supplied part o:P the answer to the 
research question as a whole. These questions are: 
1:1 "What were the observed differences between boys 
and girls in Lesson 1 ?" 
1:2 "Wcn•e any changes in behaviour observed after the 
allocation of roles in Lesson 3?" 
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1:3 "Were any changes in behaviour observed in Lesson 6?" 
Data are reported for each category of behaviour 
nominated in the Behaviour Instrument; Reading/Writing, 
Watching/Listening, Manipulating Equipment, Verbal 
Interactions, Off Task. Data are discussed at each year 
level, firstly by gender and then by individual student 
if warranted. 
Results from the data collected in each lesson will 
be interpreted in the light of the preceding questions, 
in order ultimat~ly to answer Research Question 1. 
1:1 "What were the observed diFferences between boys 
and girls in Lesson 1?" 
Table 1 shows the girls in each target group did 
all the required reading and writing, while the boys 
manipulated the equipment more. The baseline results 
from observation of the target groups in this study are 
similar to general patterns found by other 
researchers investigatinff girls' behaviour in science 
lessons (Kelly, 1982; Rennie, 1985). 
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Table 1 
Lesson 1 Behaviour bY Gender 
Year 4 Year 5 
(N = 4) (N = 4) 
Reading/Writing g= 2. 1" 3.7" 
b= 0% o..: 
Watching/Listening g=26.9ll: 25.8..: 
b=11. 8% 23.101; 
Manipulating Equipment g=14.5" 11. 0" 
b=22.0" 16.7..: 
Verbal Interactions g= 5.9..: 7.0" 
b=10.6" 8-7" 
Off task g= 2-2" 1. 3" 
b= 3.6..: 2.7" 
----- ------
100% 100" 
Observed Differences in Reading/Writing Behaviour in 
Lesson 1 
The Year 4 girls did all the reading/writing 
behaviour for Lesson 1: g = 2-1~. b = 0~ (see Table 1). 
51 took possession of the worksheet and began 
reading aloud. 52 read over her shoulder. The boys in 
this group made no attempt to read the worksheet for 
instructions. relying on the brief directions given 
verbally by the teacher. 
51 remarked to 55 "I've got to do the writing", to 
which he replied, "You don't have to". 
The Year 5 girls did all the reading/writing 
behaviour ior Lesson 1: g = 3.7%, b = 0% (see Table 1). 
They shared the worksheet equally and read in an 
undertone, raising their voices to read an instruction 
to the boys who were manipulating the equipment to make 
the model. For example 52 "Roll around a pencil. .. " 
51 to Group "We•II see what•s next". 
The boys asked for clarification rather than 
reading the worksheet themselves. 56 to 51 "You"re 
meant to tell me what colour it is". 
Observed Differences in Watchin«{Listening Behaviour in 
Lesson 1 
The girls in the Year 4 target group did more than 
twice as much watching and listening as the boys in 
Lesson 1: g = 26.9% , b = !!.B% (see Table !). 
~hen analysed on an individual basis, 52 appe~red 
responsible for most of this behaviour, with 32 out of 
a total of 47 personal behaviour codings being in this 
category. She was a very passive group member, who said 
little, and participated minimally. 
In the Year 6 target group the watching/listening 
codes were approximately equal: g = 25.8~, b = 23vl~ 
(see Table I). 
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Obse~ved Differences in Manipulating Equipment Behaviour 
in Lesson 1 
The Year 4 boys geneJ•ally manipulated the eG.uipmant 
much more than the girls: g = 14.5~, b = 22.0% (see 
Table 1) but the passivity oP 52 again skewed the 
codings in this category. 
The boys physically took possession of the 
materials and began with a variety of trial and error 
methods. This behaviour was expected from the literature 
reviewed in Chapter Two. Only after three trials did Sl 
ask "Can I [have a turn]?" The lesson was marked by 
repeated conflicts between St, 55 and sa about whose 
turn it was. In the final analysis, st. 56 and SS had 
approx.imately equal codes in this category. 52. as 
previously mentioned, was extremely passive, and had a 
low number of codes in this category. 
The Year 5 percentages ~or the manipulation of 
equipment ware more equal: g = 11.0"~ b = 18.7" (see 
Table 1). 
The lesson transcript has a telling example o~ 
the gendor stereotypes already existing. 
SS to S2 "Girls don•t have enough power. Let us do it!" 
The activity in question ~'fas rolling a so~t drink can~ 
Observed Differences in Verbal Interactions in Lesson 1 
From the Behaviour Instrument it nppears the boys 
in the Year 4 target group did more of the talking than 
the girls: g = 5.9%~ b = 10.8% (see Table 1). Codings 
of the lesson transcript using the Verbal Instrument 
provide measures which agree with the ratio of the 
Behaviour Instrument codings: g = 26% of all initiated 
speech~ b = 46% (see Table 2). Further analysis on an 
:ndividual basis using the Verbal Instrument codings of 
i1e lesson transcripts showed that the amount of time 
~pent talking seemed more a function of the child's 
c _,minant or passive behaviour, than of their gender. 52 
was a very passive student who initiated only 5.3~ of 
the verbal interactions of the lesson, and was addressed 
only 1.8% of the time. Sl, on the other hand, 
approximately equalled the verbal interactions of 56 : 
S1 = 20.?%, 56 = 19.5%, while 55 dominated the frequency 
of talk with 26.7% of the interactions (see Table 2). 
Although 56 talked to the other students, he was 
not addressed by other group members very much (see 
Table 2). Most of the verbal interaction in this lesson 
was between 51 and ss. 
The Year 5 target students had approximately equal 
verbal interactions, with the exception of 56, who had 
only 14% of the interactions. although the other team 
members appeared to defer to him and he was the 
recipient of much of the total talk (see Table 3). 
The bulk of the conversation was directed to the 
gpoup in general, and took the form of statements. 
Table 2 
Lesson 2 Ver-bal Interaction. Veal" 4 
51 52 55 
Frequency of 
speaker 20. 7% 5.3" 26.6% 
Frequency of 
lister.cr, 14. 6% !. e" 16.6" 
Table 3 
,JSSOO 1 ·rbal Interactions, Yec .. ~· ,;,J 
Frequency o:f 
speakel" 
Frequency o:f 
listener 
51 52 
10.2!: 9.6" 
55 
1!. 2% 
46 
56 GJ"OUP 
19.5~ 
7. 1% 30.2% 
ss Group 
14.111; 
14 ·1" 37.2!: 
When the Listener by gender was compared to the 
Speaker by gender (see Table 4), a Year 4 girl talked to 
the other girl onlY 3% of the time and to a boy 13.8" of 
the time. A boy spoke to a girl 13.6% of the time, and 
to the other boy 7. 7" of the t:.\me. The rest of the talk 
was dil"eoted to the aroup in general or to the teacher. 
Table 4 
Lesson 1 Speaker bY Listener, Year 4 
Girl 
Speaker 
Boy 
Listener 
Girl Boy 
13.6~ 
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In a group with two boys and two girls the expected 
frequency a£ cross-sex verbal interaction is twice that 
of same-sex verbal interaction (Webb~ 1984). These 
proportions are shown in only three of the cells in 
Table 4. The :Pourth cell shows a significant difference 
in the frequency of' same-sex verbal interactions due to 
the passivity of SZ. 
In the Year 5 group, a girl spoke to the other 
girl 7.5~ of the time, and to the boys 17.1~ of the time. 
The boys spoke to a girl 11. 8" of the timf!, and to each 
other 7. 5"· Again the rest of' the conversation was 
directed to the group in general or the teacher. 
Table 5 
Lesson 1 Speaker by Listener, Year 5 
Girl 
Speaker 
Boy 
Listener 
Girl Boy 
11.8" 
Table 5 shows girls speak to the boys more than 
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boys speak to the girls. This may be a pattern of girls 
deferring to gender stereotypical male competence in 
science, as discussed by Webb, 1984. 
The percentage of intra-group conversation is 
higher than that of the Year 4 group: Year 4 - 37.9~. 
Year 5 = 43. 9"· This may be due to the lower levels o.P 
teacher interaction in the Year 5 group. 
Observed Differences in Off Task Behaviour in L,esson 1 
Off task behaviour was minor in this lesson, but 
showed patterns attributed in th~ literature to gender. 
The Year 4 boys showed the highest amount of this 
category of behaviour : b = 3.8% of total codes (see 
Table 1). Most of the off task behaviour involved 
fiddling with the equipment. an off-task behaviou:r 
associated in the literature with boys. 
The Year 5 boys exhibited twice as much off task 
behaviour as the girls in the target group : g = 1. 3%, 
b = 2.7% (see Table 1). Much of this behaviour was 
related to a discussion about the advertising on the 
soft drink can thP.Y were using in the activity. 
Other General Observed Differences in Behaviour in 
Lesson 1 
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Sl was the only student in the Yea:t• 4 target group 
who assigned jobs to other group members in this lesson. 
Such statements as "Stand that there", "Move it up here 
so you get more space"~ "Let go", and "Let [52] check 
it" were directed to the whole group or to 55 who often 
had the equipment in his possession. 
The Year 5 target s~udents seemed to work more 
cooperatively. Some ex~mples in the transcript ~or this 
lesson were: 52 to 55 "I~ 11 show you" ; SS to 51 "Gan I 
hold that?" 55 to 56 "You just gave me an idea". 
52 however did some allocating of jobs to the boys 
from her reading o~ the worksheet. For example: 
"Straighten that out" (to 56); "Start cutting out, 
youse" (to 55 and 56) . 
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Summary 
To summarise, the diP~erences in behaviour between 
girls and boys observed in Lesson 1 were: 
* girls did all the reading and writing required, 
* girls watched and listened more than boys at Year 
4 level, 
* boys manipulated the equipment more than girls, 
* frequency of talk seemed more dependent on the 
dominant/passive attributes of the child, rather than 
their gender, 
* off task behaviour w~s minimal in this lesson. 
* the Year 5 group worked more cooperatively than 
the Year 4 group, and 
* girls allocated jobs to other team members. 
1:2 "Were any changes of behaviour observed a:fter the 
allocation of roles in Lesson 3?" 
After the students in the target groups were 
assigned non-traditional roles (51 = Manager, 52 = 
Tracker, 55 = Recorder and 56 = Communicator), their 
patterns of behaviour showed measurable changes (see 
Table 6). 
Before the allocation of roles, the girls did all 
the required reading and writing. In this lesson, at 
both year levels, boys did approximately equal amounts 
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oft reading and w1~i ting as the girls (see Table 6). 
Other observed differences were in manipulating 
equipment, and levels of' off-task behaviour. 
Table 6 
Lesson 3 Behaviour by Gender 
Year 4 Year 5 
(N = 4) (N = 4) 
Reading/Writing g = 4. 3" 3.8% 
b = 5.4% 3.4" 
Watching/Listening g =28·7" 13.1" 
b =21.3% 14.6% 
Manipulating Equipment g = 7.4" 20. 4" 
b = 8.6" 14.6" 
Verbal Interactions g = 8. 5" 5.8" 
b = 3.1" 10. 7" 
Off task g = 5.3% 2.4" 
b = 4.3% 9. 2" 
----- -----
100" 100% 
Observed Differences in Reading/Writing Behaviour in 
Lesson 3 
Table 6 shows the Year 4 students participating 
equally in reading and writing: g = 4.3%. b = 5.4~ 
However when the data were analysed on an individual 
basis, it became obvious that only 51 and 55 were doing 
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any reading or writing~ and 52 and 56 were doing none. 
This compares with Lesson 1 when only the girls did the 
reading and writing. 
The teacher had explained the appropriate role 
behaviours at the time o£ allocating the roles at the 
commencement of this lesson. He emphasised that all 
group members should do the reading. but that the 
writing of the results could be initially left to the 
Recorder who would record the group concensus for each 
result required. At a later time, each individual would 
copy these group results onto their own worksheet as 
their personal copy. 
55. the Recorder, took his role seriously. changing 
his previous behaviours to accommodate the requirements 
of his new role. Towards the end of the lesson, he 
expressed a wish to manipulate the equipment. and handed 
the data sheet to 51, the Manager. 
The Year 5 students had approximately equal 
instances of reading and writing behaviour: g = 3.9r., 
b = 3.4% (see Table 8). 
Further analysis showed that each student 
participated in reading. although the Recorder, who was 
off-task a great deal, was constantly reminded by 52, 
the Tracker, and the teacher, to record the results. 
52 to 55 " [55] • read your sheet. 
brackets". 
Read the parts in 
Conflict arose later when it was discovered 55 had 
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recorded his answer, rather than the group concensus. 
T to group ''Have you got a result?" 
Sl to teacher "Anti-clockwise" 
SS to teacher "Anti-clockwise" 
55 to teacher "Yeh, clockwise" 
Group to 55 "ANTI-CLOCKWISE!" 
Comparison of the results of obser.vations made in 
Lesson 3 and Lesson 1 show a change of Reading/Writing 
behaviour after the role allocation. 
Observed Differences in Watching/Listening Behaviour in 
Lesson 3 
In the Year 4 group during Lesson 1, girls had 
twice as many Watching/Listening codings as boys 
g = 1 t. 8%, b = 23. U: (see 'l'able 1), but in Lesson 3 
these percentages were far more equal: g = 28.7%, 
b = 21.3% (see Table 6). 
Each of the students, with the exception of 52, 
showed increased levels of watching and listening. 
probably because of the high levels of teacher 
monitoring and intervention in this lesson. 52 was 
assigned the role of Tracker. She showed a decrease in 
passive watching and listening from 17.2% in Lesson 1 to 
14.9% in Lesson 3, indicating more involvement and 
participation in Lesson 3. The field notes recorded at 
the conclusion of this lesson indicate bursts of role 
appropriate activity exhibited by sz. with lapses to 
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normal "non-involvement". 
In the Year 5 class, Watching/Listening behaviours 
were very similar to Lesson 1, with both boys and girls 
having approximately equal percentages of the total 
coding in this category. 
Les~on 1 
Lesson 3 
g = 25.8%, b = 23.!% (see Table!). 
g = 13.1%. b = 14.6% (see Table 6). 
Comparison of the results of observations made in 
Lesson 3 and Lesson 1 show a change in watching and 
listening behaviour for 52 (Year 4) after role allocation. 
Observed Differences in Manipulating Equipment Behaviour 
in Lesson 3 
The Year 4 girls made large gains in the 
manipulation of equipment category codings. In Lesson 1 
the ratio of boys using equipment to girls using 
equipment was approximately 3:2 (g = 14.5%, b = 22-0% 
see Table 1). In this lesson the ratio was far more 
equal : g = 7.5%. b = 8.5% (see Table 6). 
Individual analysis shows that the bulk of the 
equipment manipulation was done by 51 and ss. 52 only 
handled the equipment once or twice during the lesson. 
55 complained during the post programme Interview that 
he didn"t like working in groups because "• .• I couldn"t 
get my shot because [56] took it, or [Sl] and if I did 
get a shot, [56] would just take the Lego off me". 
Sl also felt she did not do enough manipulation of 
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equipment. She complained in the Interview that she 
didn't actually build the models* " .•• just ••• fiddle 
around with it a little bit afterwards". 
SS complained that his role as Communicator 
hampered him and "I didn't get to do much .. ," 
In fact, these three students had approximately 
equal codings in this category. The only group member 
who considered she got equal turns was 52, the student 
with by far the least codings. 
The Year 5 group showed an inversion of the ratio 
of manipulating the equipment from Lessons 1 to 3. 
In Lesson 1 : g = 11.0%, b = 16.7% (see Table 1) a ratio 
of approximately 2:3. In Lesson 3 : g = 20.4%, b =14.6% 
(see Table 6) a ratio of approximately 3:2. 
The largest gain was made by 52, the Tracker 
(Lesson 1 = 5.0%, Lesson 3 = 14.1%). A large decrease 
was made by 56, the Communicator (Lesson 1 = 8.0%. 
Lesson 3 = 3.9%). 
52 used the role of Tracker to take charge of the 
task after being challenged for not doing her job. 
56 to 52 "You~re the Tracker. man. You"re meant to know 
what to do, where we're up to." She then embraced the 
role and became very directive. 
52 to Group "Next we have to turn the handle wheel 
clockwise." 
to SS "It has to be much longer." 
... to 55 "You can fill in this Part." 
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She was also the student who physically removed the 
Lego from the box and began making the model. 
55, the Recorder, was off-task a good deal during 
this lesson (see Observed Differences in Off-Task 
Behaviour in Lesson 3, p.58). He was manipulating the 
equipment to construct a personal model of an army tank. 
56 did less manipulation also. As the 
Communicator, he used the opportunity to investigate the 
work of the other groups, leaving his own group on 
several occasions during the les~on. 
Comparison of the results of observations made in 
Lesson 3 and Lesson 1 show a change of levels of 
manipulation of equipment codings of all students. some 
in a positive way, others in a negative way. 
Observed Differences in Verbal Interactions in Lesson 3 
The Behaviour Instrument showed the Year 4 
girls increased their proportion of talk : g = 8.5%, 
b = 3.tx (see Table 6) compared with the Lesson 1 codings 
g = 5.9%, b = 10.8~ (see Table 1). The Verbal 
Instrument supported these patterns, although the 
percentages were much closer : g = 30.6%, b = 32.8X (see 
Table 7). 
On an individual basis S2, the Tracker, increased 
her verbal interactions from Lesson 1, but still had 
fewer interactions than other group members (52 as 
speaker= 6.7%, as listener= 2.3%). An apparent anomaly 
' '"">"'""-'-',_,.,~ 
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in the Behaviour Instrument readings for this student 
show an increase in the Verbal Interaction category from 
Lesson 1 = 1.0% to Lasson 3 = 5.3% of all codes in this 
lesson. As previously stated, 52 had bursts of Tracker 
appropriate role behaviour which necessitated verbally 
directing other group members, and it is postulated by 
the researcher that several of these incidents may have 
coincided with Behaviour Instrument coding intervals. 
The Behaviour Instrument also showed a marked 
decrease in verbal interactions for 56, the 
Communicator: Lesson 1 = 5.9%. Lesson 3 = 1.0%; but the 
more sensitive Verbal Instrument does not show this 
large difference : 
Lesson 1 56 as speaker =19.5%, as listener= 7.1X 
Lesson 3 56 as speaker =16.0~. as listener= 9.1n 
Table 7 
Lesson 3 Verbal Interactions, Year ~ 
51 5Z 55 56 Group 
Frequency of 
speaker Z3. 7>: 6. 95': 16.8" 16.0>: 
Frequency of 
listener 18.0" z. 35': 10.7>: 9.1>: ze.z>: 
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Both instruments agreed that the boys in the Year 5 
target group increased their verbal interactions to 
approximately twice the level of the girls in this 
lesson: a= 5.8%, b: 10.7~ on the Behaviour Instrument 
(see Table 6); g = 28.2~. b = 66% on the Verbal 
Instrument (see Table 7). This was signi;icantly 
different to Lesson t, with its more equal codings. 
Table 8 
Lesson 3 Verbal Interactions, Year 5 
51 52 55 56 Group 
Frequency of 
speaker 12.7~ 15.5~ 38.5~ 2?.4~ 
Frequency of 
listener 8.5~ 14.0~ 22.3~ 22.5~ 22.1~ 
This difference may have been due to the fact that 
the two girls in the group did not speak to one another 
during this lesson. The girls spoke to the boys, the 
boys spoke to the girls, and to one another, but the 
girls did not speak to one another {see Table 9). The 
researcher can only speculate an argument or tiff as 
the reason for this result, as it was unique to this 
lesson. T11e two girls usually interacted well. 
Table 9 
Lesson 3 Speaker bY Listener, Year 6 
Listener 
Girl Boy 
Girl 
Speaker 
Boy 
ox 
23.2% 
The rest of the talk was directed to the group in 
general or the teacher. 
Comparison of the results of observations made in 
Lesson 3 and Lesson 1 shows a change in the verbal 
interaotions o£ some students. 
Observed Differences in Off-Task Behaviour in Lesson 3 
The Year 4 levels of off-task behaviour were 
slightly higher than in Lesson 1: 
Lesson 1 g = 2.2%, b = 3.8% (see Table 1) 
Lesson 3 g = 5.3~, b = 4.3% (see Table 6). 
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In the Year 5 class, S5 was Off-task significantly 
more than any other student : 51 = 1.4%, 52= 1.4~. 
55 = 6.8%, 56 = 2.4%. This behaviour explains the high 
readings in Table 6 : g = 2.4~. b = 9.2%. 
56 was constructing a model of his own from the 
Lego. The other group members spent some time 
attempting to get him on-task. The lesson transcripts 
illustrates ohe of these attempts: 
52 t(j 55 "What are you doing?" 
55 to 52 "Just making a little tank." 
56 to 55 "Take it apart or you •11 get. into trouble." 
55 to Group ''Oh well, the army tank explodes." 
Comparison of the results of observations made in 
Lesson 3 and Lesson 1 show more off task behaviour 
generally, and especially by 55 in the Year 5 group. 
Other General Observed Differences in Behaviour in 
Lesson 3 
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The Behaviour Instrument was used to code non 
role-appropriate beh;)wiour exhibited in this lesson. 
This category was coded using 30 second intervals. This 
method was not successful at indicating non 
role-appropriate behaviour. Ideally this behaviour 
should have been incident recorded to give a true 
indication of its prevalence. Therefore the 
observations o:P this behaviour are anecdotal from the 
field notes rather than empirical. 
In the Year 4 group~ Sl, 52 and 55 showed some 
incidences of non role-appropriate behaviour. 55, as 
previously mentioned, took the role of Recorder very 
seriously, only relinquishing the worksheet to 51 when 
he :Pelt he was missing out on manipulating the 
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equipment. At this stage, fairly late in the lesson, he 
reverted to the type of behaviour recorded during Lesson 1. 
Sl took the role of Recorder from 55 in addition to 
her role of Manager for the last part of the lesson. 
52, as previously mentioned, exhibited bursts of 
Tracker role appropriate behaviour. and in between, 
lapsed back to non-involvement. 
In the Year 5 group, SZ, the Tracker, and 55, the 
Recorder, showed some examples of non role-appropriate 
behaviour. 52 did some recording after constant 
reminders to 55, whose role it was. The transcripts of 
the lesson show several references to role behaviour 
SS to Group "Who • s the Tracker?" 
51 to 56 "Ask [the teacher]. YOU have to ask. 
Summary 
To summarise, the differences between boys and 
girls observed in Lesson 3 were: 
* girls and boys shared the reading and writing, 
~ girls and boys watched and listened at equal rates, 
* girls manipulated the equipment at least as much as boys, 
* the frequency with which a student spoke may have been 
modified by the role allocated to the student, 
* a Year 5 boy v1as very off-task during this lesson, and 
* some students showed examples of non role-appropriate 
behaviour, but generally role behaviour as identified in 
Appendix 1 was dominant over behaviour attributed to gender. 
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1. 3 "Were any changes in behaviour observed in Lesson 8?" 
The Communicator of the Year 4 target g1•oup, a boy, 
was absent for Lesson a. This meant the data oould not 
be directly compared with the previous lessons' data, 
nor with the Year 5 data, as research in the field of 
small group work indicates that the size and composition 
of the group has marked effects on the group dynamics 
(Good & Brophy, 1991: tlebb, 1984). 
The Year 4 results will be discussed after the Year 5 
results have been compared as in the previous lessons. 
Lesson 8 showed a pattern of reversion to gender 
behaviour at the expense of role appropriate behaviour 
for some of the Year 5 students. 
Table 10 
Lesson 8 Behaviour by Gender, Year 5 
(N = 4) 
Reading/Writing g = 9.511: 
b = 8. 111: 
Watching/Listening g = 12.2" 
b = 6.8" 
Manipulating Equipment g = 13.611: 
b = 19.011: 
Verbal Interactions g = 7.311: 
b = 7-3" 
Of'f-task g = 3. 1" 
b =13.1" 
--------
10011: 
Observed Dif'fr_;rences in Reading/Writing Behaviour in 
Lesson 6 
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This lesson required more reading and writing than 
previous lessons. The Year 5 students showed almost 
equal levels. of' reading and writing behaviour 
g = 9.5%, b = 8.1% (see Table 10), compared with 
Lesson 3 : g = 3.9%, b = 3.4% (see Table 6). 
The Recorder, 55, was again constantly directed by 
52, the Tracker. Some examples of' these directions were: 
"[55] put there- They're fast, they're slow." 
"You can write down SOMETHING." 
Sl, the Manager. showed the most significant 
change in behaviour, reverting to doing most of' the 
reading and writing in this lesson as she had in Lesson 
1. Although she was sti 11 e)chibi ting Manager-role 
behaviours, she reverted to the Recorder role. 
Comparison of the results of observations made in 
the three lessons show some of the group members 
maintaining a more equitable share of the reading and 
writing behaviours. 51, howevel', reverted to Lesson 1 
levels of this behaviour by doing more reading and 
writing than any of the other group members. 
Observed Differences in Watching/Listening Behaviour in 
Lesson 6 
Table 10 shows the Year 5 girls did almost twice as 
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much watching and listening as the boys. When analysed 
individually, 51 was responsible for the largest 
proportion of these codings : Sl = 9.5%, 52= 2.1~. 
55= 1.4%, 56= 5.4%. The field notes record that the 
Manager spent most of her time "looking at others". She 
joined in off-task conversations, Par example 
51 to SS "Mark him up in the classroom." 
58 to Sl "Yeh, that•s my nickname, Marky." 
51 to SS "Marky, oh, Marky." 
Comparison of the results o~ observations made in 
the three lesso&l.~ ~='"';ow a reversion by one of the Year 5 
girls to the baselinu J.."': ls of behaviour in the 
watching and listening category. 
Observed Differences in Manipulating );!.'guipment in LessonS 
Although the percentages for this category appear 
close : g = 13.6~. b = 19.0X (see Table 10), individual 
analysis showed 52 and 55 working with the equipment 
three times as much as 5! and SS. 
56, the Communicator, gradually increased his 
manipulation o~ the equipment towards his Lesson 1 
percentages after having exhibited a large percentage 
drop in this behaviour during Lesson 3. 
Lesson 1 = 8.0%, Lesson 3 = 3.9n, Lesson 6 = 5.9% 
51 did very l!ttle manipulation in this lesson. 
She had to reach diagonally across two joined tables to 
touch the equipment which was mostly in front of 55. 
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The other girl in the target group, 52. the 
Tracker, maintained her increased le,~els of manipulating 
the equipment and decreased levels of watching and 
listening throughout this lesson. 
Lesson 1 = 5.0%, Lesson 3 =14.1%, Lesson 3 = 10.4% 
56, the Recorder, increased his levels over the 
three coded lessons: 
Lesson 1 = 8.7%, Lesson 3 = 10.7%, Lesson 6 = 13.1% 
He had physical control of the equipment for most of the 
lesson. 
Comparison of the results of observations made in 
the three lessons show that 51 and SS reverted towards 
baseline levels of manipulating the equipment, while 52 
maintained an increased level. 
Q~s~u~yed Differences in Verbal Interaction in Lesson 6 
Verb31 interactions were coded as identical for 
boys and gi~,- J..q in this lesson : g = 7. 3%, b = 7. 3Y. 
(see Table 10). The more sensitive Verbal Instrument 
showed g = 40.8%, b = 56%. 
For the first time. 56, the Communicator, seemed to 
become a dominant member of the group. He initiated 
conversation 31.2% of the time (see Table 11). In fact, 
he more than doubled his verbal interactions from Lesson 
1 to Lesson 6 : Lesson 1 = 14.2%, Lesson 6 = 31.2%. 
St, the Manager, appeared to fade out, 
participating less and seemingly less interested. She 
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initiated lE~ss conversation and was addressed less often 
by the others. 
S2, the Tracker, maintained a high profile in the 
group. Her task oriented verbal interactions were 
maligned by 55, the Recorder, as the following 
conversation illustrates: 
55 to 52 "[52] stop bossing us around, " 
52 to 55 "I •m just telling you what you have to do." 
55 to 52 "OK, OK, that• s still bossing. " 
56 to 55 "We don't have to do it. " 
55 to 56 "Why doesn't she be bettei'?" 
52 to 55 "Do you want me to say ANYTHING? You guys say 
anything you want. " 
51 to 55 "Stop hassling us OK?" 
55 to 51 "NO" 
Table 11 
Lesson 6 Verbal Interaction, Year 5 
51 52 55 56 Group 
Frequency of 
Speaker 13.9" 26.7" 24.8" 31.2" 
Frequency of 
Listener 7.3" 19.0Y. 17 .1" 14.5" 32.7" 
The levels of conflict in this lesson were high. 
Conversations which began innocuously became 
increasingly acrimonious. 55 and ss. the boys in the 
grou5=1. were involved respectively in 16 and 26 of the 
total of 62 conflict codes for this lesson. Lesson 1 
had only two codes recorded, and Lesson 3, fourteen. 
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Comparison of the results observed in the three 
lessons show an increasing level of discord within the 
group after the allocation of roles. 
Observed Differences in Off Task Behaviour in Lesson 6 
The Tracker, 52, was the only Year 5 group member to 
record no codes of off task behaviour. Both boys had 
6.5% each of the total codes for the lesson recorded on 
the Behaviour Instrument as Off Task. Most of this 
behaviour for 55. the Recorder, involved makinff his own 
models with the equipment, while 56, the Communicator 
was involved in a lot of verbal bickering with the 
others, as well as fiddling with the equipment. He was 
not constructing anything. merely turning a Lego piece 
such as a \'lheel, over and over in his hand. 
Comparison of the results of observations in the 
three lessons show increasing levels of Off Task 
behaviour from Lesson 1 to Lesson 6. 
Other General Observed Differences in Behaviour in 
Lesson 6 
As previously mentioned* the levels of conflict 
were high in this lesson (see Observed Differences in 
Verbal Interactions in Lesson 6, p.65). 
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The girls dismantled the models and packed away the 
equipment. This did not happen in any other lesson. 
Usually all the group members helped with this task. 
Summary 
To summarise, the differences between Year 5 girls 
and boys observed in Lesson 6 were: 
* a girl did most of the reading and writing, 
* a girl did most of the watching and listening, 
* a girl and a boy worked with the equipment almost 
three times as much as the other pair, 
* one girl was verbally very passive, 
* the lesson was marked by high levels of verbal 
conflict, 
* the boys were off task more than the girls, 
* both girls packed the equipment away. 
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Year 4 Behaviour in Lesson 8 
As previously explained. the absence of a group 
member could be expected to change the dynamics of the 
group, and therefore the results from this lesson are 
not compared with the Year 5 results, nor with the 
previous Year 4 results. The statistical results from 
the Behaviour and Verbal Instruments have been tabulated 
individually and not segregated by gender in this 
section (see Table 12). 
Table 12 
Lesson 6 Behaviour, Year 4 
51 52 55 
Reading/Writing 1.6" 5. 2" a. 4" 
Watching/Listening 6.3" 16.2" a. a" 
Manipulating Equipment 19.8" 5.2" 6.8" 
Verbal Interactions 7.3" 3.2" 7. 3" 
Of"f task o.s" 0" 2.2" 
--------------------
100" 
For this lesson, 55, the Rt.Jcorder, also took on the 
role of the absent Communicator. sa. 
51, the Manager, did most of the manipulation of 
materials (see Table 12). 
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52; the Tracker, played a more participatory role 
in this lesson. In the four person group she was very 
passive, but in this three person group she exhibited 
less watching and listening behaviour, more reading and 
writing behaviour, and increased verbal interactions. 
The Verbal Instrument shows her frequency of speaking as 
almost equal to the other two students (see Table 13). 
Table 13 
Lesson 6 Verbal Interactions, Year 4 
51 52 55 Group 
Frequency of 
Speaker 25.8" 24.3ll 28.8" 
Frequency of 
Listener 1s.m:: 8.7" IS.!" 4!. 6" 
The high frbquency of the group as a listener. that 
is, the conversation was addressed to all rather than 
one individual (see Table 13); suggests a more cohesive 
group. The transcripts of the lesson reinforce this in 
the type of language used. There was less bickering and 
more sharing. Little off task behaviour was shown. 
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Research Questjon 1: 
"Can any observed differences in the gender 
behaviour of girls and boys in science be modified by 
the assignment of specific roles in mixed-gender groups?" 
From the research data presented it can be 
concluded that the assignment of roles corresponded with 
changes in gender behaviour of students in the target 
groups at both year levels in several categories of 
behaviour in this study. 
Allocation of roles equalized the reading/writing 
activities of the students. Prior to role allocation 
the girls had followed a path identified as "typically 
female" by researchers (Kahle, 1987; Kelly, 1982; Rennie 
et al, 1984), by doing all the reading and writing 
activities for the group. Assigning non-traditional 
roles with concomitant expectations of appropriate role 
behaviou~ seemed to encourage target students to change 
their gender stereotypical behaviour in this category. 
The boys did more reading and writing. the girls less, 
after role allocation. changing their behaviour in this 
category. 
Allocating roles seemed to aid some more passive 
students to participate more in the group and exhibit 
less watching and listening behaviours. Before role 
allocation the Year 4 girls watched and listened more 
than the boys; after role allocation the rates were more 
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equal. 
The Year 5 girls and boys watched and listened at 
equal rates throughout the programme. and role allocation 
had no detrimental e~fect on these rates. It seems 
possible these behaviours might be age/maturity related. 
Allocating the non-traditional role of Tracker to a 
girl seemed to encourage more participation in the 
lesson than might otherwise have occurred. The data 
dD not suggest the other roles were affected to the 
~arne extent as this role. 
Allocating roles changed the behaviour of both 
boys and girls in the manipulation of equipment 
category. Before role allocation the baseline data 
suggested th~ type of scenario reported in the 
literature~ with the girls recording. and the boys 
almost exclusively doing the activity (Kelly, 1987; 
Whyte, 1984). After role allocation the girls and boys 
manipulated the equipment to do the activity at more 
equal rates. In the Year 5 group~ the girls handled the 
materials even more than the boys. 
Some students seemed to use the opportunity to 
replace gender behaviour with role behaviours and 
maintained increased levels of non-traditional gender 
behaviour required by the role allocation. Further 
research might indicate the personality traits of the 
students who would benefit most from this opportunity. 
Patterns in the data from this study could not be 
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used to substantiate claims made in the litePature that 
boys had more verbal interactions than girls in small 
group work (Webb* 1984). The only pattern appearing in 
the data appears to support frequency of talk being a 
function of the passivity/dominance of the individual. 
regardless of gender (Good, Reys, Grouws & Mulryan, 1989). 
Following role allocation it appeared that the 
roles of Tracker and Communicator encouraged more 
student verbal interactions. but the trend of 
passivity/dominance of the individual was still 
paramount. 
The increased verbal interactions of the Year 4 
Tracker, 52, would have been extremely interesting to 
chart through Les~on 6. As previously discussed, the 
absence of one of the group members could be expected to 
change the group dynamics, so the apparent pattern could 
not be interpreted as a continuing one. The results 
recorded by the Year 4 three person group may indicate 
more involvement of passive individuals in smaller 
groups. 
Role allocation could not be said conclusively 
to modify verbal interaction in the short term. 
The levels of off task behaviour were higher in the 
lessons where students had been allocated roles. In the 
short period of time involved in this study, it is 
difficult to conclude that roles increase off task 
behaviour. Other factors such as the students~interest 
: L, ~---4 
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in the programme; the group dynamics; personal student 
characteristics and the loss of novelty and motivation 
o:f group work in science .:aay have caused this result. 
The "calling out." and disruptive ofi>-task behaviour 
attributed to boys and reported in Chapter' 2 was not 
evident 'in this study. Of'f' task behaviour was mainly 
exhibited within the group. It did include the 
withdrawal and tuning out of the girls as reported, but 
not the misuse of' equipment by boys. 
SummaJ>Y 
Overall, it appears that role allocation 
corresponded with changes in gender behaviouJ> in the 
areas of reading and writing and manipulation of 
equipment, but the data were not conclusive that role 
allocation changed gender behaviour in the other 
categories. 
Research Question 2: 
"Are there any dif':f'erences in gender behaviour 
between Year 4 and Year 5 students?" 
The baseline data indicated that girls and boys at 
both year levels exhibited behaviour attributed to 
gender in the literature (Rennie et al, 1984). 
The girls did the reading and writing Par the 
group and the boys manipulated the equipment (see 
Table 1). 
At the Year 4 level the differences in 
Watching/Listening behaviour between girls and boys was 
large, but as previously reported, mainly attributable 
to one passive student (see Table 1 ) . The Year 5 
levels in this category were approximately equal on a 
gender basis (see Table 6). Rennie et al ( 1984) 
repor·ted large dif:f'e:rences in this behaviour when Year 
5 physical science lessons were coded with the Group 
Work Schedule, which was adapted slightly for this 
study. With the small sample used in this study it is 
difficult to draw accurate conclusions, other than 
noting the possibility of an age/maturity differential. 
This sample also leads the researcher to concludo 
that verbal interaction is a function of dominance/ 
passivity rather than gender. Both target groups could 
be considered to have one dominant boy and one dominant 
girl. In the Year 4 group, three of the students 
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struggled .Po~" leade.<'ship of the group with concomitant. 
power plays being a feature of the verbal interactions. 
The Year 5 target group worked more cooperatively. 
After role allocation they shared the reading/writing 
and manipulating of equipment more equally~ and 
"helping" behaviour was a feature of' several verbal 
interactions (see discussion Other General Observed 
Differences in Behaviour. Lesson 1. p.49). 
Analysis of the verbal interactions showed the 
Year 5 group asked more higher level cognitive 
questions (average 4. 9" of all questions asked) than 
the Year 4 students (average 3.2%). This increase would 
be expected with added maturity. 
Summary 
The researcher found any di~ferences in gender 
behaviour between Year 4 and Year 5 students to be 
minor. The added maturity of the Year 5 students may 
have allowed them to work together more cooperatively. 
Research Question 3: 
"Do students in mixed-gender groups show greater 
changes in attitude to science than those in single-
gender «roups?" 
On the gross data, ~t• tests revealed no 
statistically significant levels of change. No 
conclusion can be drawn regarding the changes in 
attitude to science as a function of mixed- or single-
gender grouping. The largest changes in attitude were 
evidenced by single-gender groups in Year 4 and 
mixed-gender groups in Year 5 (see Table 14). 
Table 14 
Attitudes to Science by Group 
Year 4 
(N = 26) 
single-gender 
a~ixed-gender 
Year 5 
(II = 28) 
single-tsf~nder 
mixed-gender 
Average Questionnaire Rating 
(High attitude to science = s~ 
Low attitude to science= 1) 
Initial Final 
5.5 4.6 
5.7 5.3 
5.0 4.5 
4.5 3. 6 
Change 
-0.9 
-0.4 
-0.5 
-0.9 
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When the data were analysed along gender 
parameters, the boys, regardless of grouping, showed 
very little change in attitude to science over the 
programme. Vlhile the girls seemed to lose their 
positive attitudes (see Table 15). Results from •t• 
tests show the chan.ges are significant at the 5% level 
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for the Year 4 single-gender girls • group. Changes for 
other groups are not statistically significant. Since 
:f"urther analysis showed attitude to group work did not 
change, it seems that the programme was responsible for 
the measured change of attitude to science. This 
dislike of, or disinterest in, physical science topics 
is well documented in the literature (Kahle, 1987; 
Kelly, 1987), and even though gender neutral strategies 
were included in the programme to interest the girls 
as well as the boys, the topic was not n. popular one 
with them (see Table 16). 
Further probing during the Interviews elicited the 
inf'ormation that the topic was "pretty boring" (Year 5 
girl) and " I didn"t really like it that much". 
Although analysis of' response in the group 
interactions category questions on the Initial and 
Final Questionnaires did not show any changes in 
attitude to group work, the Interviews with the target 
students highlighted group management problems which 
may nevertheless have had an influence on individual 
attitudes to science. 
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Table 15 
Gender Attitude to Science by Group 
Average Questionnaire Rating 
(High attitude to science = 6, 
Low attitude t.o science = I ) 
Initial Final Change 
Year 4 
single-gender g = 5.7 3.7 -2.0 (n = 14) b = 5.4 5.0 -0.4 
mixed-gender g = 5.7 5.0 -0.7 (n = 12) b = 5.7 5.7 0 
Year 5 
single-gender g = 4.4 4.3 -o. 1 (n = 16) b = 5.5 5.3 -0.2 
m::ixed-gender g = 4.3 2.7 -!.6 (n = 12) b = 4.7 4.5 -0.2 
Table 16 
Gender Attitude to Science 
Average Questionnaire Rating 
(High attitude to science 8, 
Low attitude to science = 1) 
Initial Final Change 
Year 4 g = 5.7 4.6 -!.1 
(N = 26) b = 5.5 5.3 -0.2 
Veal"' 5 g = 4.6 3.7 -0.9 (N = 26) b = 5.0 4.8 -0.2 
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SummarY 
It seems the composition of groups had less effect 
on attitude to science than the gender of the students. 
The pattern of changes in attitude as measured by the 
Initial and Final Questionnaires was delineated on a 
gender basis with girls evidencing more change than 
boys regardless of mixed- or single-gender groupings. 
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Supplementary Results 
Although this research project did not set out to 
address the issue of achievement as a function of group 
work. the teachers requested an assessment in the form 
of an End of Unit Test be included in the programme. 
This test was composed of structured questions. 
Research findings show this format is more 
gender-neutral than multiple choice or essay 
questions (Harding. 1980). 
A pattern was noted by the researcher when 
examining the results of these Assessment Tests. These 
findings are additional to the original intention of the 
study, and therefore have no bearing on the Research 
Questions. However. they were deemed worthy of 
discussion and inclusion in the thesis. 
The resear>cher marked the Year 4 tests.. and 
recorded the results: the Year 5 testiS were marked by 
the classroom teacher from a marking key provided by the 
researcher. 
Analysis of results showed the groups which had 
worked best together (as subjectively noted by the class 
teacher and the researcher a·,~:, the conclusion of each 
lesson and recorded in the field notes) attained the 
highest aggregate of results. 
In the Year 4 class, the all girls group Gl and the 
Target Group had average scores well above the rest of 
the class : Gl = 87.5~. T = 83.8~. Class av~rage = S4.~~ 
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(see Table 17). 
In the Year 5 class the nominated cooperatively 
working groups similarly attained the highest scores 
G2 = 92. 5,;, T = 88. 3"· Class average = 73. 6" (see Table 
17). 
Table 17 
Assessment Test Results 
Group Composition Average Score 
Year 4 
* 
Mixed Target 83.8~ 
(N = 26) Mixed M1 49.4" 
Mixed M2 66.3" 
All boys Bl 50.9" 
All boys B2 47.5" 
• All girls G1 87.5" 
CLASS AVERAGE 64.2" 
Year 5 • Mixed Target 86.3" (N = 28) Mixed Ml 77. 5" 
Mixed M2 85" 
All boys B1 58.8" 
All girls G1 70" 
* 
All girls G2 92.5" 
All girls G3 45" 
CLASS AVERAGE 73.6" 
* 
denotes cooperatively working groups 
These results could not be considered valid or 
reliable because of the initial method of choosing the 
target groups. High and low achievers were excluded 
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from the mixed··gender groups by applying the criteria 
designed to include only "typical" students (see Figure 
2), and therefore it is conceivable that the single-gender 
groups comprising the rest of the students may have 
inadvertantly included all high or all low achievers in 
one group, thereby skewing the results. Nevertheless~ 
there seem to be indications of a correlation between 
cooperative ability or cohesiveness of a group and their 
subsequent achievement. This would align with results 
found by Johnson et al (1990). 
Summary of the Chapter 
This chapter reported the results from the data 
collected in this study, and discussod consistent 
interpretations in the eontext of the Research Questions 
posed in Chapter One. 
j 
CHAPTER FIVE 
Conclusions and Implications of the Study 
This study investigated the effects of role 
allocation on the gender behaviour of girls and boys in 
Year 4 and Year 5 cooperative learning groups of four in 
science. Both classes were taught the physical science 
topic "Wheels and Cogs" by the classroom teacher f'rom 
the same six-lesson programme. Target groups in each 
class were observed and behaviours and verbal 
interactions of the students before and after the 
allocation of the specified roles were compared. 
Selected results from this study were used to address 
the research questions. 
A Behaviour Instrument was used to record behaviours 
displayed by each of the target students at 30-second 
intervals throughout the lessons. Transcripts of audio 
tape recordings of the lessons were coded using the 
MAKITAB Small Group Learning Interaction Analysis 
System. Anecdotal field notes were compiled for each 
lesson. Pre- and post-programme Questionnaires and an 
End-of-Unit Assessment were completed by all students in 
each class. The target students and the teachers were 
interviewed at the conclusion of the programme. 
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Results and Findings 
The size of the sample selected and the complexity 
of independent variables acting on this data set 
mitigates definitive conclusions being drawn. 
Data collected in this study indicates that 
following role allocation, there were changes in the 
behaviour of boys and girls in mixed-gender groups 
in the reading/writing and manipulating equipment 
categories of gender behaviour. This change of 
behaviour was continued by some students for the 
duration of the role allocation. 
There was little difference in the type and amounts 
of gender behavio·ar between the year levels; Year 4 and 
Year 5 target students both exhibited comparable codings 
in each category measured. 
Ci ,anges in attitude to science were evidenced more 
by girls than boys regardless of grouping. The choice 
of a physical science topic may have influenced these 
changes of attitude to science (see discussion p.78). 
Discussion Related to the Lit~rature 
No studies were identified on the interaction of 
role behaviours and gender behaviours. so this study 
adds to the knowledge in this area. 
Kahle (1964), Kelly (1967) and Whyte (1964) 
suggested the girls in a mixed-gender group read the 
instructions and recorded the results, while the boys 
manipulated the equipment and did the experiment. The 
baseline data :from this study supported the lite~ature 
in this respect. This study showed more equal 
interactions in some categories of gende~ behaviour 
between boys and girls in mixed-gender groups when 
non-traditional roles with specified behaviour 
expectations were allocated. 
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Other studies which investigated the effect of 
different strategies on gender behaviour also concluded 
that group dynamics and gender behaviour can be 
modified. Rennie et al (1984) used an inservice course 
on non-sexist teaching to attain more equal interactions 
in mixed-gender groups being taught a physical science 
topic. Lockheed and Harris (1984) found gender 
stereotypes were not reduced by cooperative grouping 
until they controlled for male leadership. 
Patterns in the data from this study could not be 
used to support claims made by Spender (1980) that boys 
in a mixed-gender environment had more verbal interactions 
than girls. Nor could the data justify the findings of 
Webb (1984) that the total verbal activity for boys was 
equal to the total verbal activity for girls, allowing 
for differences in the type oP interaction between the 
sexes. The only patterns identified in this study 
related the frequency of talk to the passivity or 
dominance of the individual, regardless of gender. Good 
87 
and Brophy (1991) suggest the composition of each group 
determines the verbal interactions, which necessarily 
vary from one group to another. The failure of the 
study conclusively to support the literature in this 
area may be as a consequence of the particular groupings 
and the small sample size in this study. 
Kelly (1987, p.71) observed that boys used 
"ridicule to remind girls of theiP inferior status", and 
this trait was illustrated by several of the passages of 
conversation. 
This study found only minor differences in gender 
behaviour between year levels, and did not support the 
findings of Erickson and Erickson (1984), who showed 
similar levels of curiosity and interest in science 
until about nine years of age and a significant decline 
thereafter. 
Kelly (1987) found a strong correlation between 
female gender and negative attitude to the physical 
sciences and Johnson and Johnson (1975) found higher 
levels of male interest in science. This study 
supported these f~ndings. 
The research design used in this study allowed the 
collection of data to formulate answers to tha r~search 
questions and to draw some conclusions. However the 
ambiguoufJ nature of some of the findings "dghlight the 
complex nature of group work and student performances. 
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Impacting Variables 
Five factors have been identified as contributors 
tn the ambiguous nature of some of the results: the 
different teaching styles of the participating teachers; 
the preparation of the students; the content of the 
lessons; the differing time periods over which the 
programme wa:.__ implemented; and the length of the study. 
Different teaching styles of the participating 
teachers may have affected the results of the research. 
Although each taught from a prescriptive programme, the 
Year 4 teacher often recalls~ the class from small group 
to whole class format to furthe~ explain a concept. The 
Year 5 teachep explained concepts to each group when 
required, and did not use the whole class format. The 
Year 4 childron therefore had less time in small group 
,,,Jrk due to the interruptions, but results show they 
spent more time on task. The Year 5 class had 
unintel'I'Upted small group work, but showed more o:f:f-task 
incidents. Other results may also have been affected. 
The students had no previous experience of' role 
allocation in science lessons. This lack of experience 
and necessitY for "on-the-job tPaining" may have 
caused some confusion and affected measurements of some 
behaviours. 
The physical scienoe content of the lessons which 
could be expected from the literature to appeal more to 
tha boys than the girls in the class, may have 
influenced their behaviour during the study. 
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The Year 4 class completed the programme in six 
weeks, the Year 5 class in three weeks, and this 
difference in time period may have affected the results. 
Any novelty effect due to the specific roles may have 
been influenced in either a positive or a negative 
manner by the time period, although the data colle~ted 
in the study did not address this variabl~. The spread 
of the lessons may have added a dimension of once-a-week 
novelty to the Year 4 lessons, or required more effort 
to remember the roles, or, alternatively, allowed the 
Year 5 students to remember the role behaviours more 
easily, or lose interest in the group format. 
Had the study been continued over a longer period o~ 
time. for example a semester. the patterns emerging may 
have been clearer. The beginning trend of reversion to 
gender behaviour at the expense of role behaviour for 
some students may have been modified by other factors. 
If this study were replicated. it would be 
advantageous to control more closely the teaching style. 
student preparation.and time period of the research. More 
detailed questionnaires may have clarified some of the 
ambivalent results. The overall structure of the 
research design appeared sound in terms of gathering the 
required data. and the instruments used functioned as 
planned. 
--•1 "···-
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Implications for instruction 
The research design appeared to assess approf;I•iately 
the parameters being investigated even though the sample 
is small. The behaviours coded as baseline data agree 
well with those expected Prom the literature. Results 
gathered Prom this research study have implications 
Por teachers, stude·nts and science education. 
* Pre-treatment measures indicate that gender 
inequities do exist in small group work in science. The 
changes in gender behaviour following role allocation in 
the areas of reading/writing and mani~ulating equipment 
imply that this s~rategy may be useful in promoting 
gender equity. 
* Implicntions for students are highlighted by the 
changes in gender behaviour in both girls and boys which 
followed role allocation. Some students, when offered 
the opportunity to use non-traditional role behaviour, 
did so and subsequently became more highly involved in 
the lessons. Having a role to play seemed to add a 
dimension of purpose to their behaviour. 
* Working in small groups in science seemed to 
encourage pupil responsibility and some a~fective gains 
were made. A favourable attitude to group work 
persisted with most students in the class. The 
behaviour of some target students subjectively offered 
an increase in levels of personal responsibility for 
learning and group interaction. Close monitoring of 
small groups by the teacher appears necessary to limit 
high levels of off-task behavioul~· 
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* Curriculum developers may need to examine the 
approaches currently taken to physical science topics in 
the primary school. Even the gender-neutral strategies 
used in this study were not sufficiently motivating to 
the girls in the group, and an even more "girl-friendly" 
approach may be necessary for the maximum participation 
of girls. 
Recommendations for Further Research 
Analysis of the results discussed in Chapter 4 has 
highlighted several aspects of gender behaviour and 
cooperative learning in science which may be worthy of 
further investigation. 
* Extension of the time period of the study, to a 
semester or a year, would allow deeper insights into the 
patterns Which form over time. 
* Investigations using teachers of d1fferent gender 
and experience levels would add to the generalizabilit~ 
of the study. 
* Al taring the numbers of students :i.n a group, while 
still allocating roles to the group members, might 
highlight strengths and weaknesses in varying group 
sizes. 
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* Studies of the effect of role allocation on gender 
behaviour in same-sex small groups would add to the data 
found on mixed-sex small groups in this study. 
* Inter-group differences between lower and higher 
levels of primary-aged children, for example Year 3 and 
Year 6# could be investigated in order to pinpoint the 
age at which gender behaviour becomes a problem. 
* The personality of the student most likely to 
benefit from role allocation may need to be further 
clarified. Data collected in this study shows that not 
every child benefits to the same degree. nor would we 
expect equal gains. Further research might tailor this 
method more closely to the cognitive and affective 
learning styles of individuals. 
Summary of the Chapter 
This chapter discussed the crr.,nclusions reached by 
this study and the implications for teachers, students 
and science education arising from the results. The data 
lrom this study imply that role allocation in small 
groups may be a useful strategy to promote gender equity 
in the science classroom. For some students cooperative 
learning in small groups may allow more participation 
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than other methods* and the allocation of 
non-traditional roles may allow the chance to experience 
non-stereotypical gender behaviour. Further 
investigation using larger samples would be necessary 
for conclusive proof of the efficacy of this strategy. 
Other areas for further research in this complex field 
have been listed. 
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APPENDIX ONE 
Specific Roles in Coope~ative Learning Groups 
The following role behaviours are considered 
appropriate for the specific roles allocated to the 
students in the cooperative learning groups in science. 
Manager 
The Manager is responsible for collecting and 
returning the equipment the team needs. The Manager 
also informs the teacher if' scmething is damaged or 
broken. All team mates are responsible for cleaning up 
after an activity and getting the materials ready to 
return. 
Tracker 
The Tracker is responsible for tracking the team's 
progress through the steps of a team activity. and 
ensuring that every member of the team p~rticipates. 
The Tracker focusses the team's attention on the 
directions. or reminds team members to read the 
directions again if they are moving too quicYly onto the 
next step. All team mates should help read and follow 
directic;ns. 
Recorder 
The Recorder is responsible ~or completing the team 
record Par the aroup activity. The entire team is 
responsible for assi3tinff the Recorder in formulating 
the responses. 
Communicator 
The Comcuniccd:.or is responsible for asking the 
teacher or another team"s communicator for help to 
resolve a question~ or decide how to follow a procedure. 
The Communicator then shares the intormation ~1i th the 
other team members. All team members should be able to 
report on the team"s results. 
H.B. AlthOUffh each student has a specific role to play 
in the team. all students manipulate the equipment and 
coll~ct the data. 
(Biological Sciences curriculum Studies. 1989). 
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Class Sociogram 
Year 4 
Boy 14 Boy 
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APPENDIX TWO 
Class Sociogram 
I Year 5 
Boy 5 Boy 6 
11 
Girl 6 
I 
~ 
17 
Girl 4 
Girl 18 
I 
Reading/ 
Writing 
Watchimt/ 
Listening 
Manipulating 
Equipment 
Verbal 
Interactions 
Off Task 
Out of Role 
APPENDIX TliREE 
Behaviour Instrument 
Student 
1 
Student 
2 
Student 
5 
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~----------------------------------------------------------~--------------------------------~------~--
- WHOLE CLASS 
INTRODUCTION 
ISO I Recapitulating from 
previous lessons 
o: IS02 Explaining task 
"' 
content I procedures I 0 
"' 
materials 
..,IS03 Feedback -positive 
H 
~1504 Feedback - negativ~ 
"' ltiSOS Setting context 
< 
I506 Explicit teaching of 
content 
IS07 Recapitulating ta..:k 
content f procedures 
1508 Control I discipline 
IS09 Student question I 
comment 
SPEAKER -LISTENER 
I -4 Female stuth::nt 
5-8 Male student 
9 Group 
U Unknown student 
C Class 
T Teacher 
II Helper 
P 'Pan:nt 
0 Outsider 
S Self 
X Other /Coder 
GROUPTAS(( 
TSOI Managemt::nt-
matt::rials I movement 
TS02 Clarifying task 
directions I 
rt::quirements 
TSOS· Determining work 
- actions 
TS06 Acct::pting work 
actions 
TS07 Rejecting work 
actions 
TSOS Examining, 
comprehending, 
clarifying & routine 
responding 
TS09 Sudden id<!as I 
insights 
TSIO Proposing 
TSll Negotiating, :trguing, 
reacting to itlt:as, 
insights or proposals 
TSI2 Final agreement 
TSI3 Final rejection 
TS14 Representation 
TSIS Reviewing 
TSJ6 Monitoring student I 
group progress 
GROUP DYNAMICS 
DSOI Decision-making 
processes 
0502 Assigning role(s) 
DS03 Task fet!dLack ~ 
positive! 
OS04 Task fo>c::dh:1~·k ~ 
ueg;1tive 
DSOS Challt!nging group 
mc::m\H::r(s} I asserting 
0506 1\lsitiv<;:: rcspnnse 
to dt:!!lenge I 
assertion 
OS07 N~:gative rt!spons<! 
to challt!ngc I 
assertion 
0$08 Sec:king approval I 
fl!ctllmck 
DS09 Self-evaluation -
positive 
DSIO Sdf ev<tluation -
negillive 
DSJJ ~onitoring helmvinur 
m group 
DSI2 Group evahmtion 
DSI3 Aggressiqn I conflict 
DSllf Seeking help 
DSlS Of£~oing, hel11 
MONITORING GROUP 
l\·ISO I Cho>t:king progress 
MS02 Clarifying or eliciting 
task Ct:.ntent I 
solution 
MS03 Fcctlhack - positive 
l\ISO-l Feo>dback -negative 
MSOS Clotrifying task 
proccdur<!s 
J\IS06 Giving :mswcr I 
solution 
MS07 Giving explicit 
directions 
J\ISOS Control/ discipline 
MS09 Student initiated 
contact 
MSIO f{esofving problems 
(tlyn:tmics) 
CONFIJlENTIAL WORKING ORAVf 
Not to be: used without permission. 
Len King, Kevin Darry, Carmd lvta[tm•:y, Culh:llc: Tayler. 
\VII OLE CLASS 
INTERVENTION 
NSOI Recapitulating 
previous activity 
NS02 Clarifying task 
content I procedures I 
materials 
NS03 Feedback- positive 
NS04 Feedhack- negative 
NSOS Cltecking thinking 
process(s} 
NS06 Explicit !~:aching of 
new contt!nl 
NS07 Giving explicit 
directions 
NS08 Control/ discipline 
NS09 Student question I 
comment 
NSIO Checking progress I 
marking 
CODING NOTES 
WHOLE CLASS 
WRAP-UP 
RSOJ Recapitulating I 
summarizing lesson 
RS02 Marking I collating 
findings 
RSOJ Feedback - positive 
RS04 Fe.e.dbad:- n<!gative 
RSOS Reviewing thinking 
process(s) 
RS06 Looking ahead 
RS07 Giving directions 
RS08 Control/ discipline 
RS09 Student question I 
comment 
111199 Non-task related (IS, TS, MS, NS, RS) 
0000 Cannotcod~ 
S Statement ~ for coding questions substitute 
•! fnr a cognitive qu<!stion and 
X for al\nther forms of question 
r 
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SCIENCE QUESTIONNAIRE 
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Name: --------------------------------
Here are some questions about science •. 
First, here is a practice question. Colour in the circle which is 
right for your answer. 
How much would you like to meet a dinosaur? 
(If you aren't sure how to answer, ask your teacher). 
Now here are the questions for you, 
Do you think science is interesting? 
Do you enjoy science? 
How useful do you think science will be to you 
when you are an adult? 
How much will you enjoy science if you work in 
groups? 
Do you like working in groups with all girls I 
all boys? 
How much do you like working in mixed groups 
with boys and girls together? 
Do you get equal turns in groups with all boys 
or all girls? 
Do you get equal turns in mixed groups? 
Do you think boys and 
in science lessons? 
'I 
girls act the same 
Hot A little A hlr 
at all bit bit 
• 0 0 
ttot A little A fair 
at all 
'" 
bit 
0 0 0 
• 0 0 
0 0 0 
0 0 0 
• 0 0 
" 
• 0 0 
YES NO 
YES NO 
YES NO 
A 
lot 
0 
A 
lot 
0 
0 
0 
0 
0 
0 
,. .. ""\ 
Name: 
Job: 
Group: 
APPEllDIX FIVE 
SCIENCE QuESTIONNAIRE 2 
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Hot A llttl~ A fair 
Did you find the Cogs and Gears lessons interesting? 
Did you enjoy the Cogs and Gears les.;:ons? 
Did you learn anything about how Cogs and Gears 
work which you didn't know before? 
How useful do you think knowing about Cogs and Gears 
will be to you when you are an adult? 
Have you played with Lege Technics before? 
Do you have Lege at home? 
How much did you enjoy working in groups? 
Did you like the j cb yet: hG.d? 
Did you have equal turns in your group? 
Did one person take over your group and boss 
you around? 
YES 
YES 
at all bit 
0 0 
0 0 
, 0 
, 0 
, 0 
, 0 
0 0 
, 0 
NO 
NO 
Do you think boys and girls act the same in science? YES NO 
Do you have any brothers or sisters? YES NO 
Could you please write their names and ages. 
BROfHERS 
'I 
SISTERS 
bit 
0 
0 
0 
0 
0 
0 
0 
0 
A 
lot 
0 
0 
0 
0 
0 
0 
0 
0 
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APPENDIX SIX 
Interview Questions for Semi -Structured Interview 
Question 1. 
programme? 
Question 2. 
Question 3. 
Question 4. 
Question 5, 
"Did you like the Wheels and Cogs 
Why, why not?" 
"Did you enjoy using the Lego?" 
"Did you like working in groups?" 
"Did you like your group? Why, why not?" 
"Did you like your role? Why/why not?" 
Question 6. "Did you think you had equal turns in your 
group? If not. who had the most turns and why?" 
Question 
science? 
7. 
H 
"Do you think girls and boys act 
not, how are they dif'ferent?" 
the same in 
Question a. "Do You think having a job to do made any 
difference to how you worked? Did it make a difference 
to how anyone else in your team worked?" 
